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(54) Benzosulfone derivatives 

(57) The present invention relates to novel compounds of the general formula 
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is hydrogen; 

is hydrogen, trifluoromethyl or tower alkyi; 

is hydrogen or amino; or 

taken together are -CH=:CH-CH=CH-; 

is pyrimidin-4-yl. pyridin^-yl. pyridin-2-yl or phenyl; 

are each independently hydrogen, lower alkyl. trifluoromethyl , halogen, lower alkoxy. nitrilo. 
amino, lower alkyl-amino, di-lower alkyl-amino. piperazinyl. morpholinyl, pyrrolidinyl, vinyl. C3- 
Cecyctoalkyl. C3-C6 cycloalkenyl. t-buthylethinyl. hydroxyalkylethinyl.phenylethinyl, naphthyl, 
thiophenyl. or phenyl, which may be substituted by halogen, lower alkoxy. lower alkyl. trifluor- 
omethyl or nitro. or a group -NH(CH2)nNR^R^, -N(CH3)(CH2)nNR6R7 -NH{CH2)n-morpholin- 
4-yl or -NH(CH2)nOH; 
is 2-4 
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and are each independently hydrogen or lower alkyl. 

and to their pharmaceutically acceptable salts. 

It has been found that the compounds of formula I possess a selective affinity to 5HT-6 receptors. 
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Description 

[00011 The present invention relates to novel compounds of the general formula 




wherein 



is hydrogen; 

is hydrogen, trifluoromethyl or lower alkyI; 
is hydrogen or amino: or 
and R^ or R^ and R^ taken together are -CH=CH-CH=:CH-; 
^5 Z is pyrimidin-4-yl. pyridin-4-yl, pyridin-2-yl or phenyl; 

R^* are each independently hydrogen, lower alkyl. trifluoromethyl. halogen, lower alkoxy. nrtrilo. 

amino, lower alkyl-amino, di-lower alkyl-amino. piperazinyl, morpholinyl. pyrrolidinyt, vinyl, C^- 
Cgcyctoalkyl. Ca-Cg cydoalkenyl, t-buthytethinyl, hydroxyalkylethinyl. phenylethinyl. naphthyl. 
thiophenyl. or phenyl, which may be substituted by halogen, lower alkoxy. lower alkyl, trifluor- 
3^ omelhyl or nitro. or a group -NH(CH2)nNR®R^. -N{CH3)(CH2)nNR^R^. -NH(CH2)n-morpholin- 

4-ylor-NH(CH2)nOH; 
n is 2-4 

R^ and are each independently hydrogen or lower alkyl. 

with the proviso, that 



when Z is pyrimidin-4-yl. R^ is different from R^, 

when Z is pyridin-2-yI. R^ is not lower alkyl and 

when Z is phenyl. R"* and one of R^-R^ are different from hydrogen. 

and to their pharmaceutically acceptable salts. 



[0002] Compounds, which have been disclaimed from the present invention are described in Monatshefte Chemie. 
92, 1212, (1961). Chem. Pharm. Bull.. 29(1). 98-104. (1981), JP 09059254, EP 524781 and Helv. Chim. Acta. 56(1), 
196-206. (1973). 

[0003] Surprisingly, it has been found that the compounds of formula I possess a selective affinity to 5HT-6 receptors. 

45 They are accordingly suitable for the treatment or prevention of central nervous disorders such as, for example, psycho- 
ses, schizophrenia, manic depressions (Bryan L Roth et al.. J. Pharmacol. Exp. Ther. 268, pages 1403-1410 (1994)). 
depressions (David R. Sibley et al.. Mol. Pharmacol.. 43. pages 320-327 (1 993)). neurological disorders (Anne Boursori 
et al., J. Pharmacol. Exp. Ther. 274. pages 173-180 (1995); R. RWard et al.. Neuroscience. 64. pages 1105-1110 
(1995)), memory disorders. Parkinson s disease, amyotrophic lateral sclerosis, Alzheimer's disease and Huntington's 

50 disease (Andrew J. Sleight et al., Neurotransmissions, 1 1 , pages 1 -5 (1995)). 

[0004] (Dbjects of the present invention are conrpounds of formula I and pharmaceutically acceptable addition salts 
thereof, the preparation of the above-mentioned confounds, medicaments containing them and their manufacture as 
well as the use of the above-mentioned compounds in the control or prevention of illnesses, especially of illnesses and 
disorders of the kind referred to earlier, or for the manufacture of corresporxjing medicaments. 

55 [0005] The invention conprises compounds of the following structures: 
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I-a I-b I-c i-d 



wherein R"'-R^ have the signrficances given above. 

[0006] The following conpounds of formulae I-a, I-b, l-c and I-d are especially prefen-ed for the above-mentioned use: 

20 

[4-(4-amino-benzenesulphonyl)-6-bromopyrlmldirie-2-yQ-methylamine in accordance with formula I-a. 



[4-(4-amino-ben2enesulphonyl)-6-bromopyridine-2-yl]-methylamine, 

[4-(4-aminoben2enesulphonyl)-6-bromopyridine-2-yl]-dimethylamlne. 
25 4-(2-chtoro-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenylamine, 

4-(24Dromo-6-pyrroHdine-1-yl-pyridine-4-suIphonyl)-phenylamine, 

4-(2-iodo-6-pyrrolidine-1-yl-pyridine-4-sulphonyl)-phenylamine. 

4-(2-bromo-6-piperazin- 1 -yl-pyridine-4-sulphonyl)-phenylamlne. 

4-(2-phenyl-6-pyrrolidine-1-yl-pyridlne-4-sulphonyl)-phenylamine, 
30 N-I4-(4-amino-ben2enesulfonyl)-6-bromopyridine-2-yl]-N*,N'-dimethylethan- 1 .2-dlamine. 

N-[4-(4-amino benzenesulphonyl)-6-bromopyridine-2-yl]-N.N\N*-trimethylethan-1,2-diamine, 

N-[4-(4amino-b€nzenesulphonyl)6-bromopyridine-2-yl]-N*,N*<Jimethylpropane-1,3-diamine, 

N-[4>(4-amino>benzenesulphonyl)-6-bromopyridine-2-yQ-N*.N*-diethylpropane-1.3'diamine, 

N1 -[4-(4-amino-ben2enesulphonyl)-6-bromopyridine-2-yl]-butan- 1 ,4-diamine and 
35 1 -[6-bromo-4-(3-trif luoromethyl-benzenesulphonyl)-pyridine-2-yl]pipera2in 

in accordance with formula I-b, 

[2-{4-amino-benzenesulphonyl)-6-bronnopyrjdine-4-yl]-methylamine in accordance with formula l-c 
and 

40 

4-(3,5-dimethoxy-benzenesulphonyl)-phenylamine. 
[3-(4-amino-benzenesulphonyl)-5-bromophenyl]-methylamine. 
[3-(4-amino-phenylsulphonyl)-5-bromophenyl]-dimethylamine. 
[3-(4-amino-benzenesulphonyl)-5-bromophenyl]-ethylmethylamine, 
45 4-[3.5-dimethoxybenzenesulphonyl)-2-methylphenylamine, 

N-(3-{4-amino-benzenesulphonyl)-5-bromophenyl]-N*-methylpropane-1 ,3-diamine and 
3-[3-(4-amino-benzenesu!phonyl)-5-bromophenylamino]-propan-1-ol in accordance with formula I-d. 

[0007] The term "lower alkyl" used in the present desaiption denotes residues of 1 to 7. preferably of 1 to 4, cartx>n 
so atoms, such as, for example, methyl, ethyl, n-propyl, i-propyl, n-butyl. i-bulyl and t-butyl. 

[0008] The term "lower alkoxy" denotes a lower alkyloxy residue wherein lower alkyi is as defined above, such as, for 
example, methoxy, ethoxy n-propbxy, i-propoxy. n-butoxy, i-butoxy and t-butcxy. 

[0009] The term lower alkylamino" denotes a group wherein the lower afkyi residue is as defined above, such as. for 
example, methylamino and ethylamino. 
55 [001 0] The term "di-lower alkylamino" denotes a group with two identical or different lower alkyf residues as defined 
above, such as, for example, dimethylamino, diethylamino or methyl-ethyl-amino. 

[0011] "Amino protecting group" means a protecting group that preserves a reactive amino group that otherwise 
would be modified by certain chemical reactions. These groups are well known in the art. Prefen^ed in the present inven- 
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tion are the acetyl group and the BOC group. 

[001 2] The term "pharmaceutically acceptable salts' embraces salts with inorganic and organic acids such as hydro- 
chloric acid, hydrobromic acid, nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic 
acid, acetic acid, succinic add, tartaric acid, methanesulphonic acid, p-toluenesulphonic add and the like as well as 
5 salts with inorganic bases such as sodium or potassium hydroxide. Such salts can be manufactured readily by any per- 
son skilled in the art having regard to the state of the art and taking into consideration the nature of the compound to 
be converted into a salt. 

[0013] The compounds of formula I and their salts can be manufactured in a manner, known per se. which process 
comprises 

w 

a) converting a corresponding nitro compound into an amino compound of formula I. or 

b) oxydizing the sulfanyl group in a compound of ibrmula 



15 



20 



25 




into a sulfonyl group, > v: 

30 wherein R^-R^ and Z have the significances given above, or 



c) reacting a compound of formula v ^ 




UI 



$0 

wherein R^-R^ have the significances given above, Z is pyridyl or pyrimidyl and X is halogen or nltra 
with a compound of fbrmula 

HNR'R" 

55 

wherein R' and R" each independently are hydrogen. k)wer alkyi, •(CH2)nNR^R^. -(CH2)n-morpholin-4-yl or - 
(CH2)nOH, or R\ R" taken together with the N-atom to which they are attached are -(CH2)2N(CH2)2. • 
(CH2)20(CH2)2- or -(CH2)4- to a compound of formula I. wherein R^ is amino, lower alkyl-amino, di-lower alkyl- 
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amino, piperazinyl, morpholinyl, pyrrolldinyl. -NH(CH2)nNR®R''. -N(CH3)(CH2)nNR®R^. -NH(CH2)n-morpholin- 
4-yl or -NH(CH2)nOH. n is 2-4 and R® and R^ are hydrogen or lower alkyl. or 

d) alkylating a corresponding amino group of a compound of formula I into a lower alkyl-amino group or a di-lower 
5 alkyl-amino group, or 

e) cleaving off an amino protecting group in a compound of formula 



r3 




whierein R^-R^, Z and R' have the significances given above, and P Is an amino protecting group, or 

f) modifying the substituents R"* an-or R^ within the definition given above and 

if desired, converting a compound of formula I into a pharmaceutically acceptable salt. 

30 [0014] In accordance with process variant a) a nitro group in a compound of formula II is converted into a con-espond- 
ing amino group. This method is known in the art and may be carried out with a reducing agent, such as Fe powder in 
the presence of NH4CI and. preferably, in a mixture of solvents, for example, methanol/dioxane (1:1). 
This reaction is described, for example in more detail in the working examples 2. 8. 56. 57 and 69. 
[001 51 A further method is the reduction in a H2 atmosphere in the presence of a catalyst, such as Pd/C. at room tem- 

35 perature. described, for example, in working examples 61 and 65. 

[0016] The oxydation of a sulfanyl group, described in process variant b) is carried out in conventional manner, for 
example by reaction with an oxydizing agent, such as Nal04 or with m-chlorperbenzene cart}oxylic acid, desaibed in 
more detail in examples 1 and 2. 

[001 7] The amination in accordance with variant c) is carried out with a suitable amine, such as methylamine. (exam- 
40 pie 9), dimethylamine (example 10). pyrrolidine (example 12). piperazine (example 40), morphollne (example 41), 2- 
dimethylaminoethylamine (example 42), trimethylethylendiamine (example 43), 4-{3-aminopropyl)-morpholine (exam- 
ple 44), 3-methylaminopropylamine (example 45). 3-dimethylamino-1 -propylamine (example 46). 3-diethylamino-l -pro- 
pylamine (example 47). 3-amino-1-propanol (example 48) or N-tert.-butoxycarbonyt-l .4-diaminobutan (example 49) in 
dioxane or ethanol at a temperature of about 20-50 **C. 
45 [0018] The alkylation of an amino group into a mono- or di-substituted alkyl amino group is conveniently carried out 
as follows: 

[0019] A compound of formula I, which contains an amino group is dissolved in acetonitrile and treated with e.g. for- 
maldehyde and NaBHsCN. After adjusting to pH 6 using, for example, glacial acetic acid, this procedure is repeated 
with a methylamino conrtpound of formula I being obtained after a reaction period of about 2 hours. Another method 
50 comprises treating a compound of formula I which contains an amino group with, for example, formic acid and subse- 
quently hydrogenating in a BH3-THF solution. 

[0020] Suitable protecting groups and methods for their cleavage will be familiar to any person. skilled in the art, 
although of course there can be used only those protecting groups which can be cleaved off by methods under condi- 
tions of which other structural elements in the compounds are not affected, such as the acetyl group or the BOC group. 
55 The acetyl group in a compound of formula VII may be cleaved off by reaction with a mixture of dioxane and NaOH by 
heating under reflux. This reaction is described in more detail in example 67. In example 49 is described the deavage 
of the BOC group 

[0021] Examples in accordance with variant f), wherein R^ an-or R^ may be modified within the definitions given 
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above, are the following: 

replacemerrt of a halogen atom by another one (example 7), 

s - replacement of a halogen atom, preferrably bromo, by the following groups: vinyl (example 15), t-butylethinyl 
(example 21). hydroxyalky I ethinyl (example 22). phenylethlnyl (example 23). cycloalkenyl (example 19) or by 
unsubstituted or substituted phenyl (examples 24-34 and 38). 

hydrogenation of an lower alkenyl group (examples 16 and 1 7). 

[0022] These reactions are familiar to any person skilled in the art. 

[0023] The salt formation in accordance with variant is (effected according to methods which are generally usual and 
which will be familiar to any person skilled in the art. The basic compounds of formula I can be converted into pharma- 
ceutically acceptable salts, for example with hydrogen chloride, hydrogen bromide, phosphoric acid, sulfonic add, citric 
75 acid, p-toluenesulfonic add and the like. 

[0024] The following schemes 1 -9 illustrate processes for the preparation of compounds of formula I in more detail. 
These reactions are familiar to any person skilled in the art 

[0025] The starting materials required for the manufacture of the compounds of formula I are known compounds or 
can be prepared from known compounds by wellknown processes. 

20 

Scheme 1 



25 



30 



35 



40 



45 




SO 

Wherein R\ R^, R' and R" have the significances given above. Y is an alkali metal, such as Na or K, X is halogen and 
fP' is hydrogen ornitro. 

55 
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Scheme 4 




35 wherein R'' and have the significances given above and Y in XII is an alkali metal. 



40 



45 



SO 



BNSOOCtO: <EP_093030aA2J_> 



9 



EP0 930 302 A2 

Scheme 5 

R3 




30 

wherein R** and R^. X and Y have the significances given above and Is hydrogen. 
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Scheme 6 
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Scheme 7 
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wherein and have the significances given above and 2 is pyridyl-4yl. 



NO2 




NH2 

O XXXI 
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Scheme 8 
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R^ ^R" 



l-b-2 



wherein R^-R^ and have the significances given iatx>ve. R Is vinyl, isopropenyl, t-butylethinyl, hydroxyalkylethinyl, 
phenylethinyl, cycloalkenyl or phenyl, which may be substituted by halogen, triffuoromethyl. lower alKoxy or nitro and X 
45 may be -SnBus, ■B(OH)2 or hydrogen. 



so 
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Scheme 9 
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Pd(OAc)2 
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wherein R^-R^ and R^ have the significances given above. 
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^ : 35 [0026] All starting materials are well known compounds or can be prepared by methods known in the art. 

[0027] As mentioned earlier, the conpounds of the present invention possess a selective affinity to 5HT-6 receptors. 
, [0028] The binding of the compounds of formula I in accordance with the invention to S-HTe receptors was determined 
as follows: 

p ^ ^ [0029] Membrane^^ obtained from HEK 293 cells which had been transfected with 5-HTg receptors from rats were 
40 used. 

[0030] The cells were purified by two-fold centrifugation (1 0 minutes at 3000 g) in phosphate-buffered sodium chloride 
solution. The cell mass was suspended in an ice-cold solution consisting of 50 mM Jris-HCI buffer. 10 mM MgCla. 0.5 
mM EDTA and 0.1 mM phenylmethylsulphonyl fluoride and homogenized (Polytron homogenizer. 15 seconds at maxi- 
mum velocity). The homogenizate was incutjated at Sl^'C for 10 minutes and subsequently centrifuged (20 minutes at 

45 20 000 g). The cell mass was again suspended in the aforementioned Tris buffer solution. The resulting cell concentra- 
tion was 4x10^ cells/nil. Aliquots. each comprising 1 ml of the homogenizate were freeze-dried at (-80)''C. 
[0031 ] Displacement tests were carried out in order to determine the affinity of the test substance to the S-HTg recep- 
:z tor. In order to carry out the test, the homogenizate was thawed and suspended in a buffer solution (pH 7.4) consisting 
of 50 mM Tris-HCl buffer. 5 mM MgCl2, 10'^M pargyline and 0.1% ascorbic acid, 100 ^1 of membrane suspension, 50 

so |yit of [^H]-LSD (specific activity 85 Ci/Mmol. final concentration InM] and 50 fil of test substance solution were incu- 
bated at ZT*0 for 1 hour. The respective substance was investigated at 7 different concentrations from 10'^ ^M to 10"^. 
The binding reaction of the test substance was inten-upted by rapid filtration through [a] Whatman GF/B filter. The filter 
was washed with 2 x 2 ml of TrIs-HCl buffer (50 mM, pH 7.4) and the radioactivity on the filter was measured k>y sdntil- 
lation spectroscopy in 2 ml of scintillation solution. All tests were carried out in triplicate and were repeated three times. 

55 [0032] The pKi values (pKi = -logioKi) of the test substances have been determined. The Ki value is defined by the 
following fbrnuila: 
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with the ICso values being those concentrations of test compounds in nM by which 50% of the ligands bonded to the 
receptor are displaced. (L) is the concentration of ligand and the Kq value is the dissociation constant of the ligand. 
[0033] The compounds in accordance with the invention have a selective affinity to 5-HT 6 receptors with a Ki value 
below 1.6 mM. 

10 [0034] The compounds of formula I and the pharmaceutically acceptat)le salts of the compounds of formula I can be 
used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations can be admin- 
istered orally, e.g. in the form of tablets, coated tablets, drag^es, hard and soft gelatine capsules, solutions, emulsions 
or suspensions. The administration can. however, also be effected rectally, e.g. in the form of suppositories, parenter- 
ally. e.g. in the form of injection solutions. 

75 [0035] The compounds of formula I can be processed with pharnnaceutically inert, inorganic or organic carriers for the 
production of pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acids or its salts and 
the like can be used, for example, as such carriers for tablets, coated tablets, dragees and hard gelatine capsules. Suit- 
able carriers for soft gelatine capsules are. for exanple. vegetable oils, waxes, fats, semi-solid and liquid poiyds and 
the like. Depending on the nature of the active substance no carriers are, however, usually required in the case of soft 

20 gelatine capajles. Suitable carriers for the production of solutions and syrups are. for example, water, polyols, glycerol, 
vegetable oil and the like. Suitable carriers for suppositories are. for example, natural or hardened oils, waxes, tots, 
semi-liquid or liquid polyols and the like. 

[0036] The pharmaceutical preparations can, moreover, contain preservatives, solubilizers, stabilizers, wetting 
agents, emulsif iers, sweeteners, colorants, flavorants. salts for varying the osmotic pressure, buffers, masking agents 

25 or antioxidants. They can also contain still other therapeutically valuable substances. 

[0037] h/ledicaments containing a compound of formula i or a pharmaceutically acceptable salt thereof and a thera- 
peutically inert carrier are also an object of the present invention, as is a process for their production, which comprises 
by bringing one or more compounds of formula I and/or pharmaceutically acceptable acid addition salts and. if desired, 
one or more other therapeutically valuable substances into a galenical administration form together with one or nrK>re 

30 therapeutically inert carriers. 

[0038] In accordance with the invention compounds of general formula I as well as their pharmaceutically acceptable 
salts can be used in the treatment or prevention of central nervous disorders such as depressions, psychoses, schizo- 
phrenia, neurological disorders, memory disorders. Parkinson's disease, amoytrophic lateral sclerosis. Alzheimer's dis- 
ease and Huntington's disease and for the production of corresponding medicaments. The dosage can vary within wide 

35 limits and will, of course, be fitted to the individual requirements in each particular case. In the case of oral administra- 
tion the dosage liies in range of about 0.01 mg per dose to about 1000 mg per day. preferrably to about 500 mg of a 
compound of general formula I or the corresponding amount of a pharmaceutically acceptable salt thereof, although the. 
upper limit can also be exceeded when tiiis is found to be indicated. 

[0039] The following Examples illustrate the present Invention in more detail. However; they are not intended to limit 
40 its scope in any manner. 

Example 1 

f4-Benzenesulphonyl-6 -bromonvrimidin-2-vn-methvlamine 

45 

[0040] 0.33 g (0.00124 mol) of {4,6<libromopyrimiclin-2-yl)-methylamine and 0.33 g (0.00248 mol) of thiophenol 
sodium salt were stirred inl 5 ml of 1 -methyl-2-pyrrolidone at 1 20°C for 4 hrs. The solvent was removed and the residue 
was partitioned between water and diethyl ether. The ether phase was washed witti sat. sodium chloride solution and 
dried over MgS04. After filtration and removal of tiie solvent the residue was chromatographed on silica gel with diethyl 
50 ether/hexane 1 :3 and subsequentiy dried in a high vacuum. There was obtained 0.24 g (65%) of {4-bromo-6-phenylsul- 
phanylpyrimidin-2-yl)-methylamine as white crystals; m.p.: 122-1 24 •C. 

[0041] 0.10 g (0.0003 mol) of (4-bromo-6-phenylsulphanylpyrimidin-2-yl)-methylamine was dissolved in 20 ml of 
MeOH and treated with a solution of 1.80 g (0.0085 mmol) of Nal04. The suspension was stirred at 60 *C for 24 hrs. 
Subsequentiy. the solvent was removed and the residue was partitioned in water and diethyl ether. The ether phase was 
55 washed with sat. sodium chloride solution and dried over MgS04. After filtration and removal of the solvent the residue 
was chromatographed on silica gel with etiryi acetate/hexane 1 :4 and subsequently dried in a high vacuum. There was 
obtained 0.054 g (55%) of (4-benzenesulphonyl-6-bromopyrimidin-2-yl)-methylamine as white aystals; m.p.: 142-143 
•C. 



15 
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Example 2 

r4-f4-Amin o>benzenesulDhonvl)-643fomoi3vrimidin-2-vlVme1hylamine 

5 [0042] 0.70 g (0.0026 mol) of (4,6-dibromopyrlmldin-2-yl).methylamine and 0,56 g (0.0026 mol) of 4-nitrothrophenol 
potassium salt were dissolved in 1 5 ml of 1 -methyl-2-pyrroIidone and stirred at SO^'C for 5 hrs. The solvent was removed 
and the residue was partitioned in water and ethyl acetate. The combined organic phases were washed with sat. 
sodium chloride solution and dried over MgS04. After filtration and removal of the solvent the residue was chromato- 
graphed on silica gel with ethyl acetate/hexane 1 :9 and subsequently dried in a high vacuum. There was obtained 0.50 
^10 g (56%) of [4-bromo-6-(4-nitrophenylsulphanyl)-pyrimidin-2-yl]-methylamine as yellow crystals; m.p.: 204-205 ''C. 

. [0043] 0.1 7 g (0.0005 mol) of [4-bromo-6-(4-nitrophenylsulphanyl)-pyrimidin-2-yl]-methylamine was dissolved In 30 
ml of dichloromethane and treated with 0.35 g (0.001 1 mol) of meta-chloroperbenzolc acid. After stirring at room tem- 
perature for 3 hrs. the reaction mixture was extracted with sat. NaeCOa solution, water and sat. sodium chloride solution 
and dried over MgS04. After filtration and removal of the solvent the residue was chromatographed on silica gel with 

IS ethyl acetate/hexane 1 :4 and subsequently dried in a high vacuum. There was obtained 0.10 g (53%) of [4-bromo-6-(4- 
nitrobenzenel%il£honyl)-pyrlmidin-2-yI]-methylamine as beige crystals; m.p.: 185-186 "^C. 

[0044] 0.40^^a.001.1 mol) of [4-bromo-6-(4-nitroben2enesuIphonyl)-pyrimidin-2ryl]-methylamine was suspended in 
20 ml of acetic add. treated with 0.40 g of iron powder and heated to 60*C for about 4 hrs. Thereafter, the solvent was 
removed. the .r€gidue was digested in water and the precipitate which thereby separated was isolated. This was cBs- 
20. solved in dichloromethane and dried over MgS04. After filtration and removal of the solvent the residue was chromato- 
graphed on silica gel with ethyl acetate/hexane 1 :2 and subsequently dried in a high vacuum. There was obtained 0.25 
g (68%) of [4-(4-amino-benzenesulphonyl)-6-bromopyrimidin^2-yl]-methylamine as a yellow solid; m.p. : > 250 *C.~ ~ " 
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Examples 

(4-Ben2enesulnhonvl-6- bromoDvridjn-2-v»-methvlamine 



[0045] 0-50 g (0.001 77 mol) of 4-nftro-2,6-dibromopyridine and 0.29 g (0.001 77 mol) of benzenesulphlnic acid sodium 
salt were dissolved in 1 7 ml of dimethyiformamide and stirred at 50*^0 for 1 hr. The solvent was removed and the residue 
30 was partitioned in water and ethyl acetate. The combined organic phases were washed with sat. socfium chloride solu- 
tion and dried over MgS04. After filtration arKi removal of the solvent the residue was chromatographed on silica gel 
witii ethyl acetate/hexane 1 :4 and subsequentiy dried in a high vacuum. There was obtained 0.59 g (88.5%) of 4-ben- 
zenesulphonyl-2,6-dibromopyridine as white crystals; m.p. : 1 34-1 35 "C. 

[0046] 0.42 g (0.001 12 mol) of 4-benzenesulphonyl-2.6-dibromopyridine and 1 .4 ml of 8M methylamine In ethanol 
35 were stirred at room temperature in a mixture of 1 1 ml of ethanol and 1 1 ml of dioxane for 48 hrs. After removal of the 
solvent the residue was chromatographed on silica gel with ethyl acetate/hexane 1:10. The product-containing fractions 
were suspended in 25 ml of diethyl ether, treated in an ultrasound bath and diluted with 45 ml of hexane. The suspen- 
V sion was suction filtered and tiie filter material was dried in a high vacuum. There was obtained 0.224 g (61%) of (4- 
. . benzenesulphoiit6-bromopyridin-2-yl)-methylamine as wfilte crystals; m.p.: 145-148 *C. 

40 --^^ 

Example 4 3^^- 

f4-Ben2enesulphonvlpvridin-2-vn-methvlamlne 

45 [0047] 0.09 g (0,000275 mol) of (4-ben2enesulphonyl-6-bromopyridin-2-yl)-methylamine was dissolved in 7 ml of eth- 
anol, treated witii 0.009 g of Pd/C (10%) and hydrogenated under normal pressure for 18 hrs. Thereafter, the catalyst 
was filtered off. the solvent was removed and the residue was partitioned in ethyl acetate and saturated bicart)onate 
solution. The organic phase was washed with sat. socfium chloride solution and dried over MgS04. After removal of the 
solventthe residue was chromatographed on silica gel with ethyl acetate/hexane 1:4and 1:3. There vyas obtained 0.025 

50 g (37%) of (4-ben2enesulphonylpyridin-2-yl)-melhylamine as beige crystals; m.p.: 1 42-1 43*'C. 

Example 5 

(4-BenzenesulDhonvl-6-b romoDvridln-2-vn-dimethvlamine 



[0O48] 0. 1 1 3 g (0.0003 mol) of 4-bensenesulphonyl-2,6<Jibromopyridine and 0.54 ml of 5.6 M dimettiylamine in eth- 
anol were stirred at room tenperature in a mixture of 3 ml of etiianol and 3 ml of dioxan for 5 hrs. After removal of the 
solvent the residue was chromatographed on silica gel witfi etiiyl acetate/hexane 1:10. There was obtained 0.09 g 
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(88%) of (4-benzenesu!phonyl-6-bromopyrkiin-2-yl)-dirnethylarnlne as white crystals: m.p. 128-130 *C. 
Example 6 

5 4-(2.6-clihromoDvridine-4-sulphonvl)-phenvlamine 

[0049] 0.48 g (0.0025 mol) of 2.&<iibromo-4-nitropyridine and 0. 70 g (0.0024 mol) of 4-nitrothiophenol potassium salt 
were dissolved in 12.5 ml of dimethyHbrmamide and stin-ed at room temperature for 3 hrs. The solvent was removed 
and the residue was partitioned in water and ethyl acetate. The combined organic phases were washed with sat. 

10 sodium chloride solution and dried over MgS04. After filtration and removal of the solvent the residue was chromato- 
graphed on silica gel with ethyl acetate/hexane 1:19 and subsequently dried in a high vacuum. There was obtained 
0.785 g (81%) of 2,6-dibromo-4-(4-nitrophenylsulphanyl)-pyridine as yellow crystals; m.p. 166-168 ^C. 
[0050] 23.6 g (0.0605 md) of 2.6-dibromo-4-(4-nitrophenylsulphanyl)-pyridine were dissolved in 0.5 1 of dichlorometh- 
ane and treated with 33.0 g (0. 1 34 mol) of meta-chloropert^enzoic acid (70%). The mixture was stin-ed at room temper- 

15 ature for 2 hrs. Subsequentiy. the reaction mixture was extracted with sat. NagCOs solution and sat. sodium chloride 
solution, dried over MgS04 and. after filtration and removal of the solvent, chromatographed on silica gel with dichlo- 
romethane/ hexane 1 :1 and 2:1 . There were obtained 22.30 g (87%) of 2.6-dibromor4-(4-nitrobenzenesulphonyl)-pyri- 
dine as yellowish crystals; m.p. : 204-206*C. 

[0051] 22.30 g (0.052 mol) of 2, 6-dibromo-4-(4-nitrobenzenesulphony I) -pyridine were suspended in a mixture of 275 
20 ml of metiianol and 275 ml of dioxane. treated with 22.30 g of powdered iron and a solution of 22:30 g of NH4CI in 550 
ml of water and heated at reflux tor 1 .5 hrs. Then, the organic solvents were distilled off on a rotary evaporator and the 
residue was diluted with 1 .0 1 of dichloromethane and suction filtered. The filter material was suspended in a mixture of 
250 ml of metiianol and 250 ml of dichloromethane in an ultrasound bath, again suction filtered and the filtrate was 
retained. The first filtrate was separated in a separating funnel and the organic phase was washed with sat. sodium 
25 chloride solution, dried over MgS04, filtered and concentrated together with the second filtrate. The residue was chro- 
matographed on silica gel witii dchloromethane There were obtained 16.6 g (80%) of 4-(2,6-dibromopyridine-4- 
sulphonyl)-phenylamine as yellowish crystals; m.p.: 196-1 98*'C (dec.). 

Example? 

30 

4-(2.6-Diiodo-ovridine-4«sulf6nvn-ohenvlamlne 

[0052] 0.52 g (0.00133 Mol) 4-(2.6-Dibromo-pyridine-4-suHbnyl)-phenylamine and 0.45 g (0.003 Mol) Nal were stirred 
in aqueous HI (10 ml) at 120*»C for 5 h. Then the reaction mixture was diluted witii water, extracted witft ethyl acetate. - 
35 the organic phase was washed witii sat. bicart)onate and brine, dried over MgS04 and evaporated. After chromatogra- 
phy on Si02 with ethyl acetate hexane 1 :3 and drying in a high vacuum it was obtained 0.255 g (42%) 4-(2.6-diiodo- 
pyridin-4-y!sulfanyl)-phenylamine as a brown solid; mp. : 1 75-1 76'*C. 

[0053] 0.227 g (0.0005 Mol) 4-{2,6-Diiodo-pyrldin-4-ylsulfanyl)-phenylamine were dissolved in CH2CI2 (10 ml) and 
treated with 0.27 g (0.001 1 Mol) of mCPBA (70%) for 3 h at ambiente tenrperature. Then tiie solvent was removed, the 
40 residue dissolved in ethyl acetate, washed with sat. bicartx)nate and brine, dried over MgS04 and evaporated. After 
chromatography on Si02 witii ethyl acetate hexane 1 :2 and drying in a high vacuum it was obtained 0.156 g (68%) of 
4-(2.6-diiodo-pyridine-4-sulfbnyl)-phenylamine as a brownish solid. MS (EQ: me/e 486 (M+). 

Examples 

45 

4-f4-AminQbenzenesulDhonvlV6-brom oovridin-2>yiamine ;;#r 

[0054] 0.48 g (0-0025 mol) of 2.6-dibromo-4-nitropyridine and 0.70 g (0.0024 mol) of 4-nitrothiophenol potassium salt 
were dissolved in 12.5 ml of dimethylformamide and stirred at room temperature for 3 hrs. The solvent was removed 

50 and the residue was partitioned in water and ethyl acetate. The combined organic phases were washed with sat. 
sodium chloride solution and dried over MgS04. After filtration and removal of the solvent tiie residue was chromato- 
graphed on silica gel witii ethyl acetate/hexane 1:19 and subsequently dried in a high vacuum. There was obtained 
0.785 g (81%) of 2,6-dibromo-4-(4-nitrophenylsulphanyl)-pyridine as yellow crystals; m.p. 166-168 '*C. 
[0055] 23.6 g (0.0605 mol) of 2,6<ilbromo-4-(4-nifropheny1sulphanyl)-pyridine were dissolved in 0.5 1 of dichlorometh- 

55 ane and treated with 33.0 g (0.134 moO of meta-chloroperbenzoic acid (70%). The mixture was stin-ed at room temper- 
ature for 2 hrs. Subsequentiy. tiie reaction mixture was extiBcted with sat NagCOa solution and sat. sodium chloride 
solution, dried over MgS04 and. after filtration and removal of tiie solvent, chromatographed on silica gel witii dichlo- 
romettiane/ hexane 1 :1 and 2:1 . There were obtained 22.30 g (87%) of 2.6-dibromo-4-(4-nitrobenzenesulphonyI)-pyri- 
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dine as yellowish crystals: m p.: 204-206°C. 

[0056] 22,30 g (0,052 mol) of 2,6-dibromo-4-(4-njtroben2enesulphonyl)-pyridine were suspended in a mixture of 275 
ml of methanol and 275 ml of dioxane. treated with 22.30 g of powdered iron and a solution of 22.30 g of NH4CI in 550 
ml of water and heated at reflux for 1 .5 hrs. Then, the organic solvents were distilled off on a rotary evaporator and the 
residue was diluted with 1 .0 I of dichloromethane and suction filtered. The filter material was suspended in a mixture of 
250 ml of methanol and 250 ml of dichloromethane in an ultrasound bath, again suction filtered and the filtrate was 
retained. The first filtrate was separated in a separating funnel and the organic phase was washed with sat. sodium 
chloride solution, dried over MgS04. filtered and concentrated tog^her with the second filtrate. The residue was chro- 
matographed on silica gel with dichloromethane. There were obtained 16.6 g (80%) of 4-(2.6-dibromopyridine-4- 
sulphonyl)-phenylamine as yellowish crystals; m.p.: Ise-ISS^'C (dec.). 

[0057] 0.196 g (0.0005 mol) of 4-(2,6-dibromopyridine-4-suIphonyl)-phenylamine was dissolved in 10 ml of dioxane. 
treated with 1 ,0 ml of sat. NH3 in methanol and stirred in an autoclave at 130*C for 72 hrs. After removal of the solvent 
the residue was taken up in ethyl acetate, washed with sat. NH4CI solution, water and sat sodium chloride solution, 
dried over MgS04 and the solvent was removed. The residue was chromatographed on silica gel with ethyl acetate/hex- 
ane 1:2 and 1:1. There was obtained 0.117 g (71%) of 4-(4-aminoben2enesulphonyl)-6-bronx)pyridin-2-ylamine as a 
yellowish, amorphous solid; m.p.: 204-205 ""C. 

Example 9 ^sr.-. 

f4-(4-Aminobenzenesulphonvl)-6-bromopvridin-2-vn-methvlamine 

[0058] 1v45 g (0.0037 mol) of 4-(2.6<iibromopyridine-4-sijlphohyl)-phenyiam dissolved in 40 ml of dioxane 

and treated with 9.6 ml of 8M methylamine In ethanol. The mixture was stirred at room temperature for 48 hrs.. the sol- 
vents were removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :3 and 1 :2. The 
product-containing fractions, after concentration, were suspended in 50 ml of diethyl ether, treated in an ultrasound bath 
for 1 hr., then treated with 75 ml of hexane and the precipitate which thereby resulted was filtered off under suction. After 
drying in a high vacuum there was obtained 0.87 g (69%) of [4-(4-aminobenzenesulphonyl)-6-bromopyridin-2-yl]-meth- 
ylamine as pale beige crystals; m.p,: 171-173 ^'C. 

Example 10 

r4-f4-Amin obenzenesulDhonvl)-6-bromoDvridin-2-vn-dimethvlamine 

[0059] 0.07 g (0.0001 79 mol) of 4-(2.6-dibronrK3pyridine-4-sulphonyl)-phenylamine was dissolved in 1 .5 ml of dioxane 
and treated with 3.0 mi of 5.6M dimethylamine in ethanol. The mixture was stirred at room temperature for 2 hrs.. the 
solvents were removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :1 and 1 :3. 
There was obtained 0.04 g (63%) of [4-(4-aminobenzenesulphonyl)-6-bromopyridin-2-yG-dimethylamine as yellowish 
crystals; m.p.: 1 70-1 72 •C (dec.). 

Example 11 ^^^^ 

4-(2-Chloro-6-Dvgolidin-1 -vl-Dvridine- 4-sulfonvn-phenvlamine^ 

[0060] To a solution of 63.7 g (0.226 Mol) 2,6-dibromo-4-nitropyndine in dimethylformamide (600 ml) at -15**C were 
slowly added 50.0 g (0.226 f^ol) 4-acetamido-benzenesulfinic acid sodium salt The mixture was stirred at 15**C for 3.5 
h. Then 2.0 I water were added. It was stin'ed for another hour, filtered and the residue on the filter was washed with 
water (150 ml). It was then dissolved in aceton (hot, 700 ml) and evaporated. The residue was suspended in toluene 
(700 ml) and evaporated, again suspended in toluene and filtered. The residue on the filter was washed with toluene 
(200 ml) and dried in a high vacuum. It was obtained 67.3 g (69%) N-(4-(2,6-dlbromo-pyridine-4-sul1bnyl)-phenyl]- 
acetamide as a bright beige powder; mp. : 2 1 1 ^"0. 

[0061] 30.0 g (0.069 Mol) N-[4-(2.6-dibromoi>yridine-4-sulfbnyl)-phenylJ-acelamide were dissolved in a mixture off 
dioxane (120 nil) and cone. HQ (166 ml) and stirred at 78*C for 6 h. After cooling to ambiente temperature water (750 
nil) was added and the suspension was filtered. The residue on the filter was washed with water and dried in a high vac- 
uum. It was obtained 16.9 g (81%) 4-(2,6<Jichloro-pyridine-4-sulfonyl)-phenylamine as a bright yellow powder; mp.: 
190-192*»C. 

[0062] 1 6.8 g (0.0554 Mol) 4-{2.6-dichloro-pyridine-4-suHbnyl)-phenylamine were dissolved in dioxane (165 ml). 23.0 
ml (0.2753 Mol) pyn-didine were added at ambiente tenperature and stirred for 1 .5 h. The reaction mixture was then 
poured onto water (600 ml), stirred for 1 h and filtered. The residue on the filter was washed with water (150 ml), dis- 
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sofved in tetrahydrofuran (250 ml) and treated with Na2S04 (20.0 g) and Norit-SX-1 (1.7 g). After filtration the residue 
on the filter was washed with tetrahydrofuran (100 ml) and subsequently dried in a high vacuum. It was obtained 18.4 
g (98%) 4-(2-chloro-6-pynrolidin-1-yli3yridlne-4-sulfbnyl)-phenylamine as a bright yellow powder; mp.: 225-226'C. 

5 Example 12 

4-f2-Bromo-6>Dvrrolidin>1-vl-ovridine-4-sulphQnvl^-ph envlamine 

[00631 1 .0 g (0.00255 mol) of 4-(2.6-dibromopyridine-4-sulphonyl)iDhenylamine was dissolved in 25 ml of dioxane and 
JO treated with 2.1 ml of pyn-olidine. The mixture was stin-ed at room tenperature for 4 hrs.. the solvent was removed and 
the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :1 . There was obtained 0.9 g (93%) of 4-(2- 
bromo-6iDyrrolidin-1 -yl-pyridine-4-suIphonyl)-phenylamine as beige crystals; m.p.: 216 *C (dec). 

Example 13 

15 . 

4-f2-lodo-6ovrrolidin-1-vl-Dvridine>4-sulfonvlVphenvlamine 

[0064] 0.127 g (0.000261 f^oi) 4-(2.6-Diiodo-pyridlne-4-sulfonyl)i3henylamine were dissolved in dioxane (5 ml) and 
treated with 0.22 ml (0.0026 Mol) pyrrolidine for 6 h at ambiente temperature. Then the solvent was removed, the resi- 
20 due dissolved in ethyl acetate, washed with IN HCI, sat. bicarbonate and brine, dried over MgS04 and evaporated. 
After chromatography on Si02 with ethyl acetate hexane 1 :2 and drying in a high vacuum it was obtained 0.084 g (75 
%) of 4-(2-iodo-6-pyrrolidin-1-yl-pyrldlne-4-sulfbnyl)-phenylamine as a beige solid; mp.: 218-22VC (dec.). 

Example 14 . 

25 

4'f2-PYrrolldln-1-Yl-OYrldine-4-sulfbnvl)- phenvtamine 

[0065] 10.0 g (0.026 Mol) 4-(2-Bromo-6-pyn'olidin-1 -yl-pyridine-4-sulfbnyl)>phenylamine were dissolved in tetrahydro- 
furan (200 ml), cooled at -40**C and 33 ml (0.053 Mol) nBuU in hexane were added. The reaction mixture was stirred at 
30 -1 S^'C for 1 h. Then water (10ml) was added, the mixture was extracted with ethylacetate, the organic phase was washed 
with water and brine and dried over Na2S04. After chromatography on SiOa with ethyl acetate hexan 1 :1 and drying In 
a high vacuum, it was obtained 3.6 g (45 %) of 4-(2-pyrrolidln-1-yl-pyrldlne-4.sulfbnyl)-phenylamine as light yellow 
cristals: mp.: 186-187*C. 

35 Example 15 

4-(2-Pvrrolidin-1-v1-6-vinvlH3vridine-4- sulfbnvn-Dhenvlamine) 

[0066] 0.38 g (0.001 Mol) 4-(2-Bromo-6-pyrrolidin-1-yl-pyridine-4-sulfbnyl)-phenylamine. 0.116 g (0.0001 Mol) 
40 Pd(PPh3)4 and 0.292 ml (0.001 Mol) vinyl-tributylstannane were stinred at reflux for 1 8 h in a mixture of dioxane (1 0 ml) 
and 2N NaaCOs (2 ml). Then the solvent was evaporated, the residue was taken up in ethyl acetate, washed with water 
and brine and dried over Na2S04. After chromatography on SiOa with ethyl acetate hexane 2:3 the product containing 
fractions were evaporated and the residue taken up in hexane. The suspension was stirred for 1 h and then filtered. The 
residue on the filter was washed with hexane (10 ml) and dried in a high vacuum. It was obtained 0.16 g (49 %) 4-{2- 
45 pyrrolidin-1-yl-6-vinyl-pyridine-4-suIfonyl)-phenylamine as a yellow solid; mp.: 181-182**C. 

Example 16 

4-(2-Ethvl-6-Dvrrolidin-1-vl-ovrldin6- 4-sulfonvlVDhenvlamine 

so 

[0067] 0.12 g (0.00036 Mol) 4-(2-Pyrrolldln-1-yl-6-vlnyl-pyrldfne-4-sulfbnyl)-phenylamine were dissolved In ethanol 
(36 ml) and hydrogenated under an atmosphere of Hg-gas with a catalytic amount of Pd/C (10%) at ambiente temper- 
ature for 3 h. After filtration and evaporation of the solvent the residue was chromatographed on SiOa with ethyl acetate 
hexane 1 :2. After drying in a high vacuum it was obtained 0.10 g (83%) 4-(2-ethyl-6-pyrrolidin-1 -y!i3yrldine-4-suHbnyO- 
55 phenylamine as an offwhite solid; mp.: 154-155*0. 
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Example 17 

4-(2-lsooroD/l-6H3viTolidin-1-yl-Dvridine-4-suifonvl)-phenylamine 

5 [0068] 0.56 g (0.0015 Mol) 4-(2-Bromo-6-pyrrolidin-1-yl-pyridine-4-sulfonyl)-phenylamjne. 0.171 g (0 00015 Mol) 
Pd(PPh3)4 and 0,191 g (0.0021 Mol) isopropenyl boronic acid were stirred at reflux for 18 h in a mixture of dioxane (10 
ml) and 2N NagCOs (4 mt). Then the solvent was evaporated, the residue was taken up in ethyl acetate, washed with 
water and brine and dried over Na2S04. After chromatography on SiOa with ethyl acetate hexane 1 :2 the product con- 
taining fractions were evaporated and the residue taken up in hexane. The suspension was stirred for 1 h and then fil- 

10 tered. The residue on the filter was washed with hexane (10 nrd) and dried in a high vacuum. It was obtained 0.265 g 
(52 %) 4-(2-isopropenyl-6iDyrrolidin-1 -yl-pyridine-4-sulfonyl)-phenylamine as a light yellow solid; mp.: 200-201**C. 
[0069] 0.05 g (0.0001456 Mol) 4-(2-lsopropenyl-6-pyrrolidin-1-yl-pyridine-4-sulfbnyl)-phenylamine were dissolved in 
ethanol (5 ml) and hydrogenated under an atmosphere of H2-gas with a catalytic amount of Pd/C (10%) at amblente 
temperature for 3 h. After filtration and evaporation of the solvent the residue was chromatographed on Si02 with ethyl 

75 acetate hexane 1 \2. After drying in a high vacuum it was obtained 0.046 g (92%) 4-(2*isopropyl'6-pyrrolidin-1 -yl-pyrid- 
ine-4-sulfbnyl)i3henylamine as a white solid; mp. : 1 48-1 50"C. 

Example 18 

20 4-(2'CvclODroDvl*6-pyrrolidin-1-vl-pvridine-4-sulfonvn-ohenylamine 

[0070] 071 65 g (0.0005 Mol) 4-(2-Pyn-blidih- 1 ^l-6-vihyl ■pyrkJlhe-4-sulibhyf)-phe^^ were dissolved' lii ethyl dher 

(100 ml) and cooled to O^'C. A solution of diazomethane in ethyl ether (30 ml) was carefully added. Upon addition of a 
catalytic amount of Pd(OAc)2 gas evolution started. The reaction mixture was allowed to warm to ambient temperature 
25 and stirred for 30 min. After addition of a few drops of acetic acid the solvent was evaporated and the residue chroma- 
tographed on Si02 with ethyl acetate hexane 1 :2. It was obtained 0.149 g (87%) of 4-(2-cyclopropyl-6-pyrrolidin-1-yl- 
pyridine-4-sulf6nyl)-phenylamine as bright yellow cristate; mp.: 216-21 8"C. 
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Example 19 

4-(2-cvclohex- 1 -envl-6-Dvrrolidin6-1 -vl-oyridine-4-sulf6nvl)-phenvlamin6 



[0071] A mixture of 382 mg ( 1 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-sulfbnyl)-phenylamine. 371 mg (1 
mmole) tributyl-cyclohex-1-enyl stannane, and 70 mg bis(triphenylphosphine)-palIadium(ll)-chloride in 20 ml dimethyl- 
35 formamide is stinted for 3 hours at 80''C. The solvent is removed and the residue is diluted with dichloromethane. The 
dichloromethane solution is washed twice with saturated aqueous potassium fluoride, dried over magnesiumsuHate and 
concentrated in vacuo. Rash chromatography of the residue (silicagel. hexane / AcOEt 3/1) yields 191 mg (50%) pure 
4-(2-cyclohex-1-enyl-6-pyrrolidine-1-yli3yridine-4-sulfonyl)-phenylamine as a white solid, mp 237-238'*C. 

40 Example 20 

4-(2-Phenvl-6-Dvn-olidine-1-yl-ovridine-4-sulf6nvl)-phenvlamine 

[0072] A mixture of 1 91 mg ( 0.5 mmole) 4-(2-bromo-6-pyn'olidine-1 ■yl-pyridine-4^ulfbnyl)-phenylamine; 60.9 mg (0.5 
45 . mmole) benzene-boronic acid. 55 mg sodium carbonate and 18 mg bis(triphenylphosphine)-palladium(ll)-chloride is 
ref luxed for 1 8 hours in 5 ml 1 .2-dimetiioxyethane and 0.25 ml water. The solvent is removed and the residue is diluted 
with dichloromethane. The dichloromethane solution is washed twice with water, dried over magnesiumsulfate and con- 
centrated in vacuo. Flash chromatography ( silicagel. ethyl acetate/hexane 1/1 ) of tiie residue yields 130 mg (68%) 
pure 4-(2-phenyl-6-pyrrolidine- 1 •yl-pyr[dine-4-sulfonyl)-phenylamine as a pale yellow soild mp. : 255-258''C. 

50 

Example 21 

4-f2-(3.3-Dimethvl-but-1-Ynvl)-6H3yrrolidlne-1-vl-pvridine-4-sulfonvn-DhenYlamine 

55 [0073] A mixture of 382 mg ( 1 mmde) 4-(2-bromo-6-pyn^olidine-1-yl-pyridine-4-sulfonyl)-phenylamine. 91 mg (1.1 
mmole) 3,3-dimethyl-1-butyne, 38 mg copper(l) -iodide and 35 mg bis(tiiphenylphosphine)-paHadium(ll)-chloricle is 
refluxed for 1 hour in 5 ml dimethyHbrmamide and 5 ml diethylamine. The solvents are removed and ttie residue is 
diluted with dichloromethane. The dichloromethane solution is washed twice with water, dried over magnesiumsulfate 
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and concentrated in vacuo. Recrystallisation of the residue from ethanol yields 250 mg (65%) pure 4-[2-(3,3-dlmethyl- 
but-1-ynyl)-6-pyrrolidine-1-y1-pyridine-4-sulfonyl]i3henylamine als a light brown solid mp.: 242-244''C. 

Example 22 

5 

4-[4-(4-Aniirio-b6nzenesulfonvlV6-Dvrrolidine-1-vlH3vridlne-2-vn-2-nri6thvl-t^ 

[0074] A mixture of 382 mg ( 1 mmole) 4-(2-bromo-6-pyn'olidine-1-yl-pyridine-4-sulforiyl)-phenylarnirie. 93 mg (1.1 
mmole) 2-methyj-3-butyn-2-ol. 38 mg copper( I) -iodide and 35 mg bis(triphenylphosphine)-palladium(ll)-chloride is 
10 refluxed for 1 hour in 5 ml dimethylformamide and 5 ml diethylamine. The solvents are removed and the residue is 
diluted with dichloromethane . The dichloromethane solution is washed twice with water, dried over nnagnesiumsulMe 
and concentrated in vacuo. Rash chromatography (silicagel. hexane / ethyl acetate 7/3 ) and recrystallisation of the res- 
idue from ethanol yields 200 mg (52%) pure 4-[4-(4-amino^)enzenesulfonyl)-6-pyrrolidine-1-yl-pyridine-2-yl]-2-methyl- 
; . but-3-yn-2-ol als a white solid mp. : 1 68- 1 70*C. 

IS 

Example 23 

4'(2-Phenylethvnvl-6'pyrrolidine-1-vl'Pvridine-4-sulfonyl)-phenylamine 

20 [0075] A mixture of 382 mg ( 1 mmole) 4-(2-bromo-6-pyrrolidine-l-yl-pyridine-4-sulfonyl)-phenylamine, 1 12 mg (1.1 
mmole) phenylacetylene. 38 mg copper(l)-iodide and 35 mg bls(triphenylphosphlne)-palladlum(ll)-chlorlde in 5 ml 
dimethylformamide and 5 ml diethylamine is refluxed for 2 hours. The solvents are removed and the residue is diluted 
with dichloromethane . The dichloromethane solution is washed twice with water, dried over magnesiumsulfate and 
concentrated in vacuo. Recrystallisation of the residue from chloroform/ethanol yields 260 mg (64%) pure 4-(2-phe- 

25 nylethynyl-S-pyrrolidine-l -yl-pyridine-4-sulfonyl)-phenylamine als a pale yellow solid mp. : 202-204''C. 

Example 24 

4-f2-(2-Methoxv-Dhenvl)-6-pyrrolidin-1-vl-pvridine-4-sulfonyn-phenvlamine 

30 

[0076] A mixture of 1 91 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine*1 •yl-pyridine-4-sulfonyl)-phenylamine, 84 mg (0.55 
mmole) 2-methoxyphenylboronic acid. 25 mg sodium carbonate and 

18 mg bis(triphenylphosphine)'palladium(ll)-chloride is refluxed for 18 hours in 5 mt 1 ,2-dtmethoxyethane and 0.25 ml 
water The solvent is removed and the residue is diluted with dichloromethane. The dichioromethane solution is washed 
35 twice with water, dried over magnesiumsulfate and concentrated in vacuo. Flash chromatography ( silicagel, ethyl ace- 
tate/hexane 1/1 ) of the residue yields 100 mg (48%) pure 4-[2-(2-methoxy-phenyl)-6-pyrrolidine-1-yl-pyridine-4-sulfo- 
nyl]-phenylamine as a pate yellow solid mp. : 21 7-21 9^C. 

Example 25 

40 _ 

4'f2-(3.5-bis-TrifluoromethYt-phenyn-6-pvrrolidin-1-vl-Dvridine-4-sulfonvl]-Dhenvlamine 

[0077] A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenylamine, 142 mg 
(0.55 mmde) 3.5-bis(trrfluormethyl)phenylboronic acid. 25 mg sodium cartx)nate and 20 mg bis(triphenylphosphine)- 
45 paltadium(ll)*chloride is refluxed for 48 hours jn 10 ml 1 .2-dimethoxyethane and 1 ml water. The solvent is removed and 
the residue is diluted with dichloromethane. The dichloromethane solution is washed twice with water, dried over mag- 
nesiumsulfate and concentrated in vacuo. Rash chromatography ( silicagel. ethyl acetate/hexane 1/1 ) of the residue 
yields 84 mg (32%) pure 4-{2-(3,5-bis-trifluoromethyl-phenyl)-6-pyn'didine-1-yl-pyridine-4-sulf6nyn-phenylamine as a 
pale yellow solid mp.: 184-186''C. 

50 

Example 26 

4-[2-(2-Chloro-Dhenvl)-6-ovrrolidin-1-vi-pyridne-4-sulfbnvll-Dhenylamine 

55 [0078] A mixture of 1 91 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1 -yl'pyridine-4-sulfonyl)-phenylamine. 86 mg (0.55 
mmole) 2-chlorophenyfl3oronic acid, 25 mg sodium cartxDnate and 

18 mg bis(triphenyiphosphine)i3alladium(ll)-chloride is refluxed for 18 hours in 5 mM .2'dimethoxyethane and 0.25 ml 
water. The solvent is removed and the residue is diluted with dichloromethane. The dichloromethane solution is washed 
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twice with water, dried over magnesiumsulfate and concentrated in vacuo. Flash chromatography ( silicagel. ethyl ace- 
tate/hexane 1/1 ) of the residue yields 100 mg (48%) pure 4-[2-(2-chloro-phenyl)-6-pyrrolidine*1-yl*pyridine'4'Sulfonyl]' 
phenylamine as a pale yellow solid mp.: IdS-ISC'C. 

5 Example 27 

4-r2-r4-ChlorQ-phenvlV6H3vrrolidin-1-vl>Dvridine-4-sulfonvn-Dhenvlamine 

[0079] A mixture of 1 91 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine- 1 •yl-pyridine'4-sulfonyl)-phenylamine. 86 mg (0.55 
.10 mmole) 4-chlorphenylboronic add. 

18 mg t5is(triphenylphosphine)-palladium(II)-chloride is refluxed for 1.5 hours in 7 ml toluene and 2 ml 2N aqueous 
potassium cart>onate. The solvents are removed in vacuo. Flash chromatography ( silicagel. ethyl acetate / hexane 1 / 
1) of the residue yields 147 mg (71%) pure 4-[2-(4-chloro-phenyl)-6-pyrrolidine-1-yl-pyridine-4'Sulf6nyl]-phenylamine as 
a white solid mp.: 236-237*'C. 

IS 

Example 28 , 

4-f2'r3-Methoxv^henvn-6H3vn'olidin-1-vl-pyrldine-4- sulfonvn-phenylamine 

20 [0080] A mixtufe of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1 -yl-pyridine-4-sulfonyl)-phenylamine. 84 mg (0.55 
mmole) 3-methoxyphenylboronic add, 25 mg sodium cartxjnate and 

1 8 mg bis(tripheny1phosphine)^lladium(ll)-chloride is refluxed for 1 9 hours in 5 rriil 1 ,2<limethdxyethahe~ahd 0.25 ml 
water. The solvent is removed and the residue is diluted with methylenchlorida The methylenchloride solution is 
washed twice with water, dried over magnesiumsulfate and concentrated in vacuo. Flash chromatography ( silicagel. 
25 ethyl acetate/hexane 1/1 ) of the residue yields 73 mg (36%) pure 4-[2-(3-methoxy-phenyl)-6-pyrrolidine-1-yl-pyridine- 
4-sulf6nyl]-phenylamine as a pale yellow solid mp.: 214-215**C. 

Example 29 

30 4-[2-(4-Fluoro-phenvl)-6i3vrrolidin-1-yl-pyridine-4-sulfonvl]-phenvlamine 

[0081] A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenyIamine. 77 mg (0.55 
mmole) 4-fluorophenylboronic acid. 

18 mg bis(tripheny{phospNne)'palladium(ll)-chlortde is refluxed for 2 hours in 7 ml toluene and 2 ml 2N aqueous potas- 
35 slum carbonate. The solvents are renfx>ved in vacuo. Flash chromatography ( silicagel. ethyl acetate / hexane 1 / 1) of 
the residue yields 45 mg (22%) pure 4'{2-(4'fluoraphenyl)-S-pyrrolidine-1-yhpyricfine-4-sulfonyt]-phenylamlne as a 
white solid mp.: 245-246*'C. 

Example 30 

40 . 

■ 4-f2«(4'Methoxv:^henvl)'6-ovrrolidin- 1 -vl'Dvridine-4'Sulfonvn-phenvlamlne 

^ [0082] A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidlne-1-yl-pyridine-4-sulfonyl)-phenylamine. 77 mg (0.55 
mmole) 4-methoxyphenylboronic add. - . . 

45 18 mg bis(triphenylphosphine)*palladium(ll)-chloride is refluxed for 2 hours in 7 ml toluene and 2 ml 2N aqueous potas- 
sium cartx)nate. The solvents are removed in vacuo. Flash chromatography ( Silicagel, ethyl acetate / hexane 1 / 1) of 
the residue yields 1 45 mg (70%) pure 4-[2-(4-methoKy-phenyl)-6-pyrrolidine-1 -yl-pyridine-4-sulfonyf]-phenylamine as a 
pale yellow solid mp.: 227-229**C. 

so Example 31 

4-f2>(3-ChlorQi3henvl)-6i3vn'olldin-1-yl-pvrldine-4-sulfQnvn-phe^^ 

[0083] A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4'Sulfonyl)-phenylamine, 84 mg (0.55 
55 mmole) 3-chlorophenylboronic acid. 

18 mg bis(triphenytphospfvne)-palladium(ll)-chloride Is refluxed for 2 hours in 7 ml toluene and 2 nfil 2N aqueous potas- 
sium cartxjnate. The solvents are removed in vacuo. Flash chromatography ( silicagel. ethyl acetate / hexane 1 / 1) of 
the residue yields 47 mg (22%) pure 4-[2-(3-chloro-phenyl)-6-pyrrolidine-1-yl-pyridine-4-sulfonyl]-phenylamine as a 
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pale yellow solid mp. : 260-261 
Example 32 

5 4-(2-Pvrrolidin-1-vl-6-p-tolvl-pvrid{ne-4-sulfonvl)-phenvlamine 

[0084] A mixture of 1 91 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1 -yl-pyridine-4-sulfonyl)-phenylamine. 84 mg (0.55 
mmole) 4-tolylboronic acid. 

18 mg bis(triphenylphosphine)-palladium(ll)-chloride is refluxed for 2.5 hours in 7 ml toluene and 2 ml 2N aqueous 
w potassium carbonate. The solvents are removed in vacuo. Flash chromatography { silicagel. ethyl acetate / hexane 1 / 
1) of the residue yields 80 mg (40%) pure 4-(2-pyn'olidine-1-yl-6-p-tolyl-pyridine-4-sulfonyl)-phenylamine as a pale yel- 
low solid mp.: 250-25rC. 

Example 33 

15 

4-r2-Pvrrolidin-1-vl-6-(3-trifluoromethvl-phenyi)-pyridin e-4-sulfbnyni3henvlam 

[00851 A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine^4-sulfonyl)-phenylamine. 106 mg 
(0.55 mmole) 3-(trifluoromethyl)phenyllx)ronic acid, 
20 18 mg bis(triphenylphosphine)-palladium(ll)-chloride is refluxed for 2 hours in 7 ml toluene and 2 ml 2N aqueous potas- 
sium carbonate. The solvents are removed in vacuo. Flash chromatography ( silicagel. ethyl acetate / hexane 1 / 1) of 
the residue yields 186 mg (83%) pure 4-[2-pyn'Olidine-1-yl-6-(3-trifluoromethyl-phenyl)-pyridine-4-sulfonyl]-phe- 
nylamlne as a pale yellow solid mp. : 21 9-220''C. 

25 Example 34 

4- f2-(3-Nitro-ohenvn-6-Dyn-olidin-1 -vl-Dvridine-4-sulfonvn-Dhenvlamine 

[0086] A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyn'olidine-1 -yl-pyridine-4-sulfonyl)-phenylamine, 92 mg (0.55 
30 mmole) 3-nitrophenylboronic acid, 

18 mg bis(triphenylphosphine)-palladium(ll)chloride is refluxed for 2.5 hours in 7 ml toluene and 2 ml 2N aqueous 
potassium carbonate. The solvents are removed in vacuo. Flash chromatography ( silicagel, ethyl acetate / hexane 1 / 
1) of the residue yields 102 mg (48%) pure 4-[2-(3-nitro-phenyl)-6-pyrrolidine-1-yl-pyridine-4-sullonyl]-phGnytamine as 
a yellow solid mp. : 249-251 

35 

Example 35 

4-(2-Pvrrolidin-1-vl-6-thioDhen-3-vl-Dvridine-4-sulfonvl)-Dhenvlamine 

40 [0087] A mixture of 191 mg { 0.5 mmole) 4-(2-bromo-6-pyn'olidine-1-yl-pyridine-4-sulfonyl)-phenylamine, 70 mg (0.5 
mmole) 3-thiophen-boronic acid. 55 mg sodium cartjonate and 18 mg bis(triphenylphosphine)-palladium(ll)-chlaide is 
refluxed for 18 hours in 5 mil .2-dimethoxyethane and 0.25 ml water. The solvent is renrnaved and the residue is diluted 
with dichloromethane. The dichloromethane solution Is washed twice with water, dried over magnesiumsulfate and con- 
centrated in vacuo. Flash chromatography ( silicagel. ethyl acetate/hexane 1/1 ) of the residue yields 32 mg (16%) pure 

45 4-(2-pyrrolidine-1 -yl-6-thiophen-3-yl-pyridine-4-sulfonyl)-phenylamine as a light brown solid mp.: 260*C. 

Example 36 

4-(2-Naphthalen-1 -vl-6>Dvnrolidin-1 ■vl-ovridin6-4-s uifonvn-Dhenvlamin6 

50 

[0088] A mixture of 191 mg { 0.5 mmole) 4-(2-bromo-6-pyn'Olidine-1-yl-pyrldine-4-sultonyl)-phenylamine. 106 mg 
(0.55 mmole) 1-naphthyltx)ronic acid. 

18 mg bis(triphenylphosphine)-palladium(ll)-chloride is refluxed for 20 hours in 7 ml toluene and 2 ml 2N aqueous 
potassium cartxjnate. The solvents are removed in vacuo. Flash chromatography ( silicagel. ethyl acetate / hexane 1 / 
55 1) of the residue yields 44 mg (20%) pure 4-(2-naphthalen-1-yl-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenylamine as 
an amorphous solid with corresponding NMR- and mass spectra. 
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Example 37 

4>f2-f 1 -M elhvl-cvcloDroDvn-S-Dvrroiidin-l •vl-ovridine-4-sulfonvn-DhenvlaminQ 

[0089] 0.164 g (0.00048 Mol) 4-(2-lsopropenyl-6i3yrTolidirv1-yl-pyridine-4-sulfonyl)-phenylamine were dissolved in 
ethyl ether (100 ml) and cooled to 0*»C. A solution of diazomethane in ethyl ether (30 ml) was carefully added. Upon 
addition of a catalytic amount of Pd(0Ac)2 gas evolution started. The reaction mixture was allowed to warm to ambient 
temperature and stirred for 30 min. After addition of a few drops of acetic acid the solvent was evaporated and the res- 
idue chromatographed on SiOa with ethyl acetate hexane 1:2. It was obtained 0.136 g (71%) of 4-[2-(1-Methyl-cyclo- 
propyl)-6-pyrrolldin-1-yl-pyridine-4-sulfbnyO-phenylamine as pale yellow cristate: mp.: 235-236*'C (dec.). 

Example 38 

4> f2-(2-Ruoro-phenvn-6-Dvrrolidin-1 -vl-Dvridine-4>sulf Qnvn-phenylamine 

[0090] A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenylamine, 77 mg (0.55 
mmole) 2-f luorgghenylboronic acid, 

18 mg bis(tripl?g|iy!phosphine)-palladium(ll)-chloride is refluxed for 3 hours in 7 rnl toluene and 2 ml 2N aqueous polas- 
sium carbonatagJhe solvents are renx^ved in vacuo. Flash chromatography ( silicagel, ethyl acetate / hexane 1 / 1) of 
the residue yields 130 mg (65%) pure 4-[2-(2-fluoro-phenyl)-6-pyrrolidlne-l-yl-pyridine-4-sulfbnyl]-phenylamine as a 
pale yellow solid mp.: 246-248''C 

Example 39 

4"(2-Naph thalen-2-yl-6-Dvrrolidin-1-yl-ovridine-4-sulfonvn-Dhenvlamine 

[0091] A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-sulfonyi)-phenylamine. 95 mg (0.55 
mmole) 2'naphthylboronic acid, 

18 mg bJS(triphenylphosphine)-palladium(II)-chloride is refluxed for 2 hours in 20 ml toluene and 5 ml 2N aqueous 
potassium cart>onate. The solvents are renrraved in vacuo. Flash chromatography ( silicagel. ethyl acetate / hexane 1 / 
1) of the residue yields 76 mg (36%) pure 4-(2-naphthalen-2-yl-6-pyn'olidine-1-yl-pyridine.4-sulfbnyf)-phenylamine as a 
pale yellow solid mp.: 244-246**C. 

Example 40 

4-f2-Bromo- 6HMDera2in-1-vlDvridine-4-sulDhQnvl1-Dhenvlamine 

[0092] 0.275 g (0.0007 mol) of 4-(2;6-dibromopyridine-4-sulphonyl)-phenylamine was dissolved in 10 ml off dioxane 
and treated witt|ii.066 g (0.00077 mol) of piperazine and 1 ml of triethylamine. The mixture was stirred at 40**C for 72 
hrs. and the solvent was then removed. The residue was partitioned in ethyl acetate and water and the organic phase 
was extracted with sat. sodium chloride solution and dried over MgS04 and filtered. After removal of the solvent the res- 
idue was chromatographed on silica gel with dichloromethane/methanol 9:1 and there was obtained 0.23 g (82%) off 4- 
(2-bromo-6-piperazin-1 -ylpyridin-4-suIphonyl)-phenylamine as yellowish crystate; m.p. : 1 73-1 75 *^C. 

Example 41 

4-(2-Bromo-6'momiholin-4-vlDvridin-4-su lDhQnvl^phenylaminft 

[0093] 0.21 1 g (0.0005 mol) of 4-(2,6<libromopyridine-4-sulphonyl)-phenylamine was dissolved in 10 ml of dioxane 
and treated with 0.21 7 g (0.0025 mol) of morpholine and 1 ml of triethylamine. The mixture was stirred at 40^*0 for 72 
hrs. and the solvent was then removed. The residue was partitioned in ethyl acetate and water and the organic phase 
was extracted with sat. sodium chloride solution and dried over MgS04. After removal of the solvent the residue was 
chromatographed on silica gel with ethyl acetate/hexane 1 :1 and there was obtained 0.07 g (35%) of 4-(2-bromo-6-mor- 
pholine-4-ylpyridine-4-sulphonyl)-phenylamine as white crystals; m.p.: 244-245 •C. 
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Example 42 

N-r4-(4-Aminobenzenes uiphonvl^64jromoovridin-2-vn>N\N*<iimethvte 

5 [0094] 0.098 g (0.00025 mol) of 4-(2,6<libromopyridine-4-sulphonyl)i3henylamine was dissolved in 3 ml of dioxane 
and treated with 0.27 ml of 2-dimethylaminoethylamine. The mixture was stirred at 60**C for 48 hrs., the solvent was 
removed and the residue was chromatographed on silica gel with 2% methanol in dichloromethane. There was 
obtained 0.084 g (84%) of N-[4-(4-aminoben2enesulphonyl)-6-bromopyridin-2-ylJ-N\N'<limethylethane-1.2<^ as 
a light yellow. anx)rphous solid. MS (ISP): me/e = 401 . 399 (Ci5H2oBrN402S*). 

w 

Example 43 

N-r4-(4'Amlnobenzenes ulDhonvlV64>romoovridln-2-vn-N.N'.N'-trlmethvlethane-1.2-diamine 

75 [0095] 0.11 8 g (0.0003 mol) of 4-(2.6<libromopyridine-4-suIphonyl)-phenylamine was dissolved in 5 ml of dioxane and 
treated with 0.39 ml of N.N.N'-trlmethylethylenedlamine. The mixture was stirred at room temperature for 20 hrs.. the 
solvent was removed and the residue was chromatographed on silica gel with 5% methanol in dichloromethane. There 
was obtained 0.123 g (99%) of N-[4-<4-aminobenzenesulphonyl)-645romopyridin-2-yl]-N.N'.NMrimethylethane-1,2- 
diamine as a light yellow, amorphous solid. MS (ISP): me/e = 415. 413 (Ci6H2iBrN402S*). 

20 

Example 44 

r4-r4-Amlnobenzenesutohonvl>-6-br QmoDvrldin>2-vll-f3>mQrpholin'4-vlDropvnamine 

25 [0096] 0.162 g (0.00041 mol) of 4-(2.6-dibrompyridine-4-sulphonyl)-phenylamine was dissolved in 6 ml of dioxane and 
treated with 0.60 ml of 4-(3-aminopropyl)-morpholine. The mixture was stinted at 60«C for 24 hrs.. the solvent was 
removed and the residue was chromatographed on silica gel with 3% methanol in dichloromethane. There was 
obtained 0.15 g (80%) of [4-(4>aminobenzenesulphonyl)-6-brompyridin-2-yl]-(3-morpholln-4-ylpropyl)amine as a white, 
amorphous solid. MS (ISP): me/e « 457. 455 (Ci8H24BrN403S*). 

30 

Example 45 

N-r3-(4'Am inoben2enesulPhonvlW5-bromphenvn-N'>methvlDroDane'1.3-diamine 

35 [0097] 0.20 g (0.00051 mol) of 4-(2.6-dibromopyridine-4-sulphonyl)-phenylamine was dissolved in 10 ml of dioxane 
and treated with 5.1 ml of 3-melhylaminopropylamine. The mixture was stirred at room temperature for 2 hrs.. the sol- 
vent was removed and the residue was chromatographed twice on silica gel. firstly with 20% methanol in dichlorometh- 
ane and then with 10% methanol in dichloromethane. There was obtained 0.085 g (42%) of N-[3-(4- 
aminoben2enesulphonyl)-5-bromophenyl]-N'-methylpropane-1 .3-dlamine as a pale yellow, amorphous solid* MS (ISP)- 

40 me/e = 401, 399 (Ci5H2oBrN402S*). 

Example 46 

N-f4-f4-AmlnobenzolsulDhonvn-6-brDnrK»vrkjln-2-vl1-N\ N'<llmgthvfp^ 

45 

[0098] 0. 16 g (0.00041 mol) of 4-(2.6<ltoromopyridlne-4-sulphonyl)i3henylamlne was dissolved In 6 ml of dioxane and 
treated with 0.52 ml of 3-dimethylamino-1 -propylamine. The mixture was stin-ed at eO'^C for 24 hrs.. the solvent was 
removed and the residue was chromatographed on silica gel firstly with 5% methanol in dichloromethane and then with 
1 0% methanol in dichloromethane. The product-containing fractions were freed from solvent, the residue was dissolved 
so in 1 N HCI. filtered and the filtrate was adjusted to pH 9 with 1 N NaOH. The precipitate which thereby resulted was fil- 
tered off under suction and dried In a high vacuum. There was obtained 0.072 g (43%) of N-[4-(4-aminoben2enesulpho- 
nyl)-6-bromopyridln-2-yl]-N\N*-dimethylpropane-1 .3-diamlne as pink coloured aystals: m.p.: > 250 (dec.). 

Example 47 

55 

N-r4-(4-AminobenzenesulDhonYl)-6-bromoDvridln-2-vf^>N'.N'-diethvlpropane- 1 .3-diamine 

[0099] 0.20 g (0.00051 mol) of 4-(2.6<libromopyridine-4-sulphonyl)-phenylamine was dissolved in 10 ml of dioxane 
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and treated with 8.0 ml of 3-diethylamino-1iDropylamine. The mixture was stirred at room temperature for 18 hrs.. the 
solvent was removed and the residue was chromatographed twice on silica gel. firstly with 20% methanol in dichlo- 
romethane and then with 10% methanol in dichloromethane. There was obtained 0.09 g (41%) of N-[4-(4-aminoben2e- 
nesulphonyl)-6-bromopyridin-2-yl]-N\N'-diethylpropane-1 .3-diamine as a pale yellow, amorphous solid. MS (ISP): me/e 
= 443. 441 (Ci8H26BrN402S*). 

Example 48 

3'f3-(4-AminobenzenesulphonvlV5-brQmoohenvlaminol-DroDan-l-d 



[0100J 0.20 g (0.00051 mo!) of 4-(2,6-dibromopyridine-4-sulphony])-phenylamine was dissolved in 10 ml dioxane and 
treated with 3.8 ml of 3-amino-1-propanol. The mixture was stirred at room temperature for 18 hrs., the solvent was 
removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :1 and finally with pure ethyl 
acetate. There was obtained 0.158 g (80%) of 3-(3-(4-aminobenzenesulphonyl)-5-bromophenylamino]-propan-1-ol as 
IS a brownish oil. MS (ISP): me/e = 388, 386 (C^^H^ yBrNgOaS*). 

"ici. „ . • 

Example 49 ^t:;^,.. . ... 

N1 44>(4-Amrnoben2enesulDhonviV6-bromoovridin-2-y n>butane-l .4-diamine 

20 

[0101] 0.39 g (0.001 mol) of 4-(2,6-cfibromopyridine-4-sulphonyl)-phenylamine was dissolved in 10 ml of dioxane and 
treated with 1 .9 ml (O OVmol) of N-tert,-butoxycart>onyl-1 .4-diaminobutane. The mixtiire was stirred at 60*C tor 18 hrs:, 
the solvent was removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 1:1. There was 
obtained 0.36 g (77%) of tert-butyl [4-[4-(4-aminobenzenesulphonyl)-6-bromopyridin-2-ylamino]-butyO-carbamate as a 

25 pale yellow Oil. MS (ISP): me/e = 501, 499 (C2oH26BrN404S*). 

[0102] 0.36 g (0.00072 mol) of tert-butyl [4-[4-(4-aminoben2enesulphonyl)-6-bromopyridin-2-ylaminol-butyl]-car- 
bamate was dissolved in 15 ml of dioxane and treated with 5 ml of 3N aqueous HCI. After stirring at room temperature 
for 1 8 hrs. the pH was adjusted to 9. the reaction mixture was extracted with ethyl acetate and the organic phase was 
washed with water and sat sodium chloride solution, dried over MgS04 and concentrated. The residue was chromato- 

30 graphed on silica gel with 10% methanol in dichloromethane and then with 20% methanol in dchloromethane. After 
removal of the solvent from the product-containing fractions the residue was dissolved in diethyl ether and the product 
was precipitated by the addition of hexane. There was obtained 0.03 g (10%) of N1-[4-(4-aminoben2enesulphonyl)-6- 
bromopyridln-2-yQ-butane-1,4<jiamine as orange-red crystals. MS (ISP): me/e = 401. 399 (Ci5H2oBrH402S"*'). 

35 Example 50 

f6-Bromo-4-(3-trifluorom ethylbenzenesulDhonvn-pvridin-2-vn-methvlamine 

[01 03] 1 .0 g (0.0056 mol) of 3-trif luoromethylthiophenol was dissolved in 1 7 ml of dimethylfor mamide and treated with 
40 0.64 g (0.0056Mnpl) of potassium tert.-butylate. The mixture was stin'ed at room temperature for 20 min. and then 
treated with 1 :58ig5(0.0056 mol) of 2,6-dibromo-4-nltro-pyridine. The mixture was stinred at room temperature for 3 hrs., 
- the solvent was^en removed and the residue was partitioned In water and ethyl acetate. The organic phase was 
washed with sat. socfium chloride solution, dried over MgS04, filtered and. after removal of the solvent, the residue was 
^ chromatographed on silica gel with ethyl acetate/hexane 1 :39. There was obtained 2,08 g'(90%) of 2;6-da3romo-4-(3- 
45 trifluoromethylphenylsulphanyl)-pyridine as yellow crystals; m.p.: 68-70 *C. 

. [0104] 2.0 g (0.0049 mol) of 2.6-dibromo-4-(3-trifluoromethylphenylsuIphanyl)-pyridrne were dissolved in 200 ml of 
dichloromethane and treated with 8.05 g (0.0323 mol) of meta-chloroperbenzoic acid (70%). The mixture was stin-ed at 
room temperature for 72 hrs. Then, the reaction mixture was extracted with sat. Na2CX)3 solution and with sat sodium 
chloride solution. After drying over MgS04. filtration and removal of the solvent the residue was chromatographed on 
50 silica gel with ethyl acetate/hexane 1:19. There were obtained 1 . 74 g (80%) of 2,6<libromo-4-(3-trrf luoromethylbenze- 
nesu!phonyl)-pyridine as white crystals: m.pi : 1 56-1 58 

[0105] 0.222 g (0.0005 mol) of 2,6-dibromo-4-(3-trifluorometiTylbenzene-suIphonyl)-pyridlne was dissolved in 10 ml 
of dioxane and treated with 1 .25 ml of 8M methylamine in ettianol. The mixture was stirred at room temperature for 1 8 
mins.. the solvents were then removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 
55 1:19 and subsequently 1 :9. There was obtained 0.16 g (81%) of [6-bromo-4-(3-trifluoromethylbenzenesulphonyl)-pyri- 
din-2-yl]-methylamine as yellow crystals; m.p.: 115-117 •C. 



26 

BNSDOCIO: <EP_0930302A2_L> 



EPO 930302 A2 

Example 51 

r6-Bromo-4-f34rtfluoromethvl benzenesulDhonvn-Dvrrdin-2>vl]<<imet^^ 

5 [0106] 0.222 g (0.0005 mol) of 2.6-dibromO'4-(3-trifluoromethyIben2enesulphonyl)-pyridine was dissolved in10 ml of 
dioxane and treated with 0.89 ml of 5.6M dimethylamine in ethanol. The mixture was stirred at room temperature for 1 .5 
hrs.. the solvents were then removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :9. 
There was obtained 0.18 g (88%) of 6-bromo-4-(3-trifluoromethylben2enesulphonyl)i3yridln-2-yQ-dlmethy[amine as yel- 
low crystals; m,p.: 117-118 •C. 

w 

Example 52 

1 -f6-Bromo-4-(3-trif luoromethvlbenzen esulDhonvn-pvridin-2-vn-DiDerazine 

15 [01 07] 0.222 g (0.0005 mol) of 2,6-d toromo-4-(3-tr if luoromethylbenzenesulphonyl)-pyridine was dissolved in 1 0 ml of 
dioxan and treated with 0.047 g (0.00055 md) of piperazine and 0.7 ml of triethylamine. The mixture was stirred at room 
temperature for 20 hrs. and subsequently at 40''C for 3 hrs.. the solvent was then removed and the residue was chro- 
matographed on silica gel with 5% methanol In dichloromethane. There was obtained 0.14 g (62%) of 1-[6-bromo-4-(3- 
trifluoromethylbenzene5ulphonyl)-pyridln-2-yq-piperazine as yellow crystals: m.p:: '1^ i. 

20 

Example 53 

f6-BromQ-4-fnaDhthvl-2-sulphonvh-pyridi n-2-vn-methvlamlne 

25 [0108] 0.085 g (0.0003 md) of 2,6<libromo-4-nitropyridine was dissolved in 3 ml of dimethylfbrmamide and treated 
with 0.065 g (0.0003 mol) of 2-naphthylsuiphinic acid sodium salt. The mixture was stin-ed at 50»C for 1 hr.. the solvent 
was distilled off and the residue was partitioned in water and ^hyl acetate. The organic phase was washed with sat. 
sodium chloride solution, dried over MgS04, filtered and. after removal of the solvent, the residue was chromato- 
graphed on silica gel with ethyl acetate/hexane 1:19. There was obtained 0.085 g (66%) of 2.6-dibromo-4-(naphthyl-2- 

30 sulphonyl)-pyridine as white crystals; m.p. : 1 78-1 79 **C. 

[0109] 0.07 g (0.00016 md) of 2.6-dibromo-4-(naphthyl-2-sulphonyl)-pyridine was dissolved in 6 ml of dioxane and 
treated with 1 ml of 8 M methylamine in ethanol. The mixture was stirred at room temperature for 48 hrs.. the solvents 
were removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :7. There was obtained 
0.049 g (79%) of [6-bromo-4-(naphthyl-2-sulphonyl)-pyridln-2-yl]-methylamlne as white crystals; m.p,: 149-151 •C 

35 

Example 54 

f6-Bromo-4-f naohthvl - 1 -sulDhQnvn-ovridin-2- vtl-methviamine 

40 [01 1 0] 0.564 g (0.002 mol) of 2,6-dibromo-4-nitropyridine was dissolved in 20 ml of dimethylfbrmamide and treated 
with 0.45 g (0.0021 md) of 1 -naphthylsulphinic add sodium salt. The mixture was stirred at 50 •C for 2 hre., the solvent 
was distilled off and the residue was partitioned in water and ethyl acetate. The organic phase was washed with sat. 
sodium chloride solution, dried over MgS04. filtered and. after removal of the solvent, the residue was chromato- 
^ graphed on silica gel with ethyl acetate/hexane 1 :19. There was obtained 0.46 g (54%) of 2.6-dibromo-4-{naphthyl-1- 

45 sulphonyl)-pyridine as brown crystals; m.p.: 140-142 *C. 

[0111] 0.21 g (0.0005 mol) of 2.6-dibromo-4-(naphthyl-l-sulphonyl)-pyrldine was dissolved in 10 ml of dioxane and 
treated with 0.63 ml of 8 M methylamine in ethanol. The mixture was stirred at room temperature for 24 hrs.. the sol- 
vents were removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 1:19. There was 
obtained 0,13 g (69%) of [6-bromo-4-(naphthyi-1-sulphonyl)-pyridin-2-ylJ-methyiamine as yellowish aystals: m.p.: 162- 

50 164 'C. 

Example 55 

f3-BromQ-5-(naphth y|-l>suiDhonvn-ohenvn-dimethvlamine 

55 

[01 1 2] 0. 1 85 g (0.00043 mol) of 2.6-dibromo-4-(naphthyl-1 -sulphonyl)-pyridine was dissolved in 8 ml of dioxane and 
treated with 0.77 ml of 5.6M dimethylamine in ethand. The mixture was stirred at room temperature for 6 hrs.. the sol- 
vents were renxjved and the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :9. There was 
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obtained 0.16 g (94%) of [3-bromo-5-(naphthyl-1-sulphonyl)-phenyl]-dimethylaniine as yellow crystals: m.p.: 158-160 
"C. 

Example 56 

2-(4-AminobenzenesutohonvlV643rom oovridin-4-vlamin6 



[0113] 19.7 g (0.0699 mol) of 2.6<libromo-4-nitropyridine and 13.5 g (0.0699 mol) of 4-nitrothiophenol potassium salt 
were dissolved in 350 ml of dimethylformamide and stinred at room temperature for 18 hrs. The solvent was removed 

10 and the residue was partitioned in water and dichloromethane. The combined organic phases were washed with sat. 
sodium chloride solution and dried over MgS04. After filtration and removal of the solvent the residue was chromato- 
graphed on silica gel with dichloromethane and subsequently dried in a high vacuum. There were obtained 23.6 g of a 
mixture of 2.6-dibromo-4-(4-nitrophenylsulphanyl)-pyridine and 2-bromo-4-nitro-6-(4-nrtrophenylsulphanyl)-pyridine, 
which was dissolved in 0.5 I of dichloromethane and treated with 33.0 g (0.134 mol) of meta-chloropert>enzoic acid 

15 (70%). The mixture was stinred at room temperature for 2 hrs. Subsequently, the reaction mixture was extracted with 
: sat. Na2C03 spjution and sat. sodium chloride solution, dried over MgS04 and. after filtration and removal of the sol- 
vent, chromatpg^aphed on silica gel with dichloromethane/ hexane 1^1 and 2.-1. There were olJtained 22^30 g-(87%) of 
2,6<libromo-4^:^nitrobenzenesulphonyl)-pyridine as a first fraction and 0.55 g (2.4%) of 2-bromo-4-nitro-6-(4-nitroben- 
zenesu!phonyl^>yridine as yellowish crystals in the second fraction; m.p.: 154-156 *C. 

20 [01 14J 0.10 g (0.00026 mol) of 2-bromo-4-nitro-6-(4-nitrobenzenesu!phonyi)-pyridine was dissolved in a mixture of 1 .5 
ml of methanol and 1.5 ml of dioxane. treated with 0.20 g of iron powder and a solution of 0.20 g of NH4CI in 2.5 ml of 
water and heated at ref lux fbr 2 hrs. Thereafter, the reaction mixture was poured into a rhixture of "ethyl acetate and 
water, suction filtered and the organic phase was extracted with water arvj sat. sodium chloride solution and dried over 
MgS04. After rennoval of the solvent the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :4. 

25 There was obtained 0.037 g (44%) of 2-(4-aminobenzenesulphonyl)-6-bromopyridin-4-ylamine as yellowish crystals; 
m.p.: 202-204 -^C. 

Examples? 

30 f2-f4-Amin obenzenesulphonvn'6-bromoDvridin-4-vlVmethvlamine 

[0115] 0.10 g (0.00026 mol) of 2-bromo-4-nitro-6-(4-nitrobenzenesulphonyl)-pyridine was dissolved in 3.2 ml of diox- 
ane and treated with 3.2 ml of 8M methylamine in ethanol. The mixture was stirred at room temperature for 3 hrs.. the 
solvents were removed and the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :4. There was 
35 obtained 0.065 g (68%) of [2-bromo-6-(4-nitrobenzenesuIphonyl)-pyridin-4-yl]-methyiamine as pale yellow crystals: 
m.p.: 191-192^0. 

[01 1 6] 0.078 g (0.00021 md) of [2-bronrK)-6-(4-nitrobenzenesulphonyl)-pyridln-4-yO-methylamine was dissolved in a 
mixture of 1 .5 ml of methanol and 1 .5 ml of dioxane. treated with 0.078 g of iron powder and a solution of 0.078 g of 
- . NH4CI in 2.5 n^iqtf^ter and heated at reflux for 2 hrs. Therafter. the reaction mixture was poured into a mixture of ethyl 
40 acetate and water./suction filtered and the organic phase was extracted with water and sat sodium chloride solution 
and dried 0verMgSO4. After removal of the solvent the residue was chromatographed on silica] gel with ethyl ace- 
tate/hexane l£8?nThere was obtained 0.063 g (88%) of I2-(4-aminobenzenesulphonyl)-6-bromopyridln-4-yl]-methyl- 
amine as yellowish crystals; m.p.: 158-160 "C. 

45. Example 58 

4-(2-BromQ-6-methvlDvridine-4-sulphQnvn-phenylamine 

[01 1 7] 1 .0 g (0.00458 mol) of 2-bromo-6-methyl-4-nitropyridine and 0.885 g (0.00468 moO of 4-nitrothiophenol potas- 
so slum salt were dissolved in 10 ml of 1-methyJ-pyrrolidone and stirred at 50 for 1 hr. The solvent was removed in a 
high vacuum and the residue was partitioned in water and ethyl acetate. The combined organic phases were washed 
with sat sodium chloride solution and dried over MgS04. After filtration and removal of the solvent the residue was 
chromatographed on silica gel with ethyl acetate/hexane 1 :4 and 1 :3 and subsequently dried in a high vacuum. There 
was obtained 0.945 g (63%) of 2-bromo-6-methyt-4-(4-nitrophenylsutphanyl)-pyridineas yellow crystals: m.p,: 124-126 
55 •'C. 

. [0118] 0.50 g (0.0015 mol) of 2-bromo-6-methyl-4-{4-nitrophenylsulphanyl)-pyridine was dissolved in 20 ml of dichlo- 
romethane and treated with 0.865 g (0.0034 mol) of meta-chloroperbenzoic acid (70%). The mixture was stin-ed at room 
temperature for 3 hrs. Subsequently, the reaction mixture was extracted with sat NaaCOa solution and sat. sodium 
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chloride solution, dried over MgS04 and. after filtration and removal of the solvent, chromatographed on silica gel with 
ethyl acetate/hexane 1 :9. There was obtained 0.53 g (96%) of 2-bromo-6-methyl-4-(4-njtrobenzenesulphonyl)-pyrjdine 
as yellowish crystals; m.p.: 1 54-1 56 *C. 

[0119] 0.15 g (0.00042 mol) of 2 -bromo-6-nnethyl-4-(4-nitrobenzenesulphonyl) -pyridine was dissolved In 10 ml of 
5 methanol, treated with 0.18 g of iron powder and a solution of 0.18 g of NH4CI in 5 ml of water and heated at reflux for 
1 hr. Thereafter, the reaction mixture was poured into a mixture of ethyl acetate and vN«ter, suction filtered and the 
organic phase was extracted with water and sat. sodium chloride solution and dried over MgS04. After removal of the 
solvent the residue was dried in a high vacuum. There was obtained 0.134 g (98%) of 4-(2-bromo-6-methylpyridine-4- 
suIphonyl)i3henylamine as yellowish crystals: m.p.: 189-191 'C. 

10 

Example 59 

r4-f4-Amin obenz6nesulDhonvl)-6-methvlDyridin-2-vl1-methvlamine 

15 [0120] 0.056 g (0.00017 mol) of 4-(2-bromo-6-methylpyrtdine-4-sulphonyl)-phenylamine and 1.1 ml of 8 M methyl- 
amlne in ethanol were stirred at 120^C in 5 mi of dioxane for 24 hrs. After removal of the solvent the residue was chro- 
matographed on silica gel with ethyl acetate/hexane 1 :1: The product-containing fraction were suspended in 25 ml of 
diethyl ether, treated in an ultrasound bath and diluted with 45 ml of hexane. The suspension was suction filtered and 
the filter material was dried in a high vacuum. There was obtained 0.04 g (84%) bf'[4-(4-aminobenze^esulphonyl)-6- 
2o methyl-pyridin-2-yl]-methylamine as light yellow crystals; m.p,: 126-127 ^'C. 

Example 60 

f4-(4-AminobenzenesulDhonvh-6-met hvlDvridin-2-yll-dimethvlamine 

25 

[0121] 0.13 g (0.0004 mol) of 4-(2-bromo-6-methylpyridine-4-sulphonyl)-phenylamine and 5.0 ml of 5.6 M methyl- 
amine in ethanol were stirred at 60 in 20 ml of dioxane for 24 hrs. After removal of the solvents the residue was chro- 
matographed on silica gel with ethyl acetate/hexane 1:2. The product-containing fractions were suspended in 25 ml of 
diethyl ether, treated In an ultrasound bath and diluted with 45 ml of hexane. The suspension was suction filtered and 
30 the filter material was dried in a high vacuum. There was obtained 0.10 g (86%) of [4-(4-aminobenzenesulphonyl)-6- 
methyl-pyridin-2-yq-dimethylamine as white crystals; m.p.: 157-159 *C, 

Example 61 

35 4-(3.S-DimethvlbenzenesulDhonvh-phenylaminft 

[01221 0.25 g (0,0014 nrtol) of 3.5-dimethylthiophenol potassium salt were dissolved In 5 ml of 1 •methyl-2iDyrrolldone. 
treated with 0.19 g (0.00134 md) of 1-fluoro-4-nitrobenzene and a spatula tip of Cu powder and stirred at 160 °C for 
about 5 hrs. Thereafter, the solvent was removed by distillation, the residue was partitioned In water/ethyl acetate and 
40 the organic phase was washed with sat. sodium chloride solution and dried over MgS04V After filtration and removal of 
the solvent the residue was chromatographed on silica ^el with ethyl acetate/hexane 1 :1 51 There was obtained 0.22 g 
(62%) of 1.3<limethyl-5-(4-nitrophenylsulphanyl)-benzene as a viscous,^ yellow oil. MS (El): me/e = 259 
(C14H13NO2S*). 

[0123] 0.215 g (0.00083 mol) of 1 .3-dimethyl-5-(4-nitrophenylsulphanyl) -benzene was dissolved in 25 ml of dichlo- 
45 romethane and treated with 0.56 g (0.0018 mol) of m^a-chloroperbenzoic add (55%). The mixture was stirred at room 
tenperature for 4 hrs. TTien. the reaction mixture was extracted with sat. NagCOa solution and witii sat. sodium chloride 
solution. After drying over MgS04. filtration and removal of the solvent there was obtained 0.276 g (100%) of 1 ,3-dime- 
thyl-5-(4-nitrobenzenesulphonyl)-benzene as beige crystals; m.p.: 179-180 "^C. 

[0124] 0.27 g (0.0009 mol) of 1 .3-dimetiiyl-5-(4-nitrobenzenesulphonyl)-benzene was suspended in 40 ml of ethanol, 
50 treated with 0.03 g of Pd/C (10%) and stirred in a atmosphere at room temperature under normal pressure for 2 hrs.' 
Then, the catalyst was filtered off. the filtrate was freed from solvent and the residue was chromatographed on silica gel 
witti ethyl acetate/ hexane 2:1. There was obtained 0.157 g (73%) of 4-(3.5-dimethylbenzenesulphonyl)-phenylamlne 
as white crystals; m p. : 1 78- 1 79 *C. 

55 
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Example 62 

4'f3.5-DimethQxy-benzenesulohonvn-Dhenvlamine 

5 [0125] 0.30 g (0.00144 mol) of 3,5-dimethoxythiophenol potassium salt was dissolved in 5 ml of 1 -methyl-2-pyrro- 
lidone, treated with 0.21 g (0.00144 mol) of 1 -fIuoro-4-nitrobenzene and a spatula tip of Cu powder and stirred at 1 60*C 
for about 3 hrs. Thereafter, the solvent was removed by distillation, the residue was partitioned in water/ethyl acetate 
and the organic phase was washed with sat. sodium chloride solution and dried over MgS04. After filtration and 
removal of the solvent the residue was chromatographed on silica gel with ethyl acetate/hexane 1 :7. There was 

10 obtained 0.255 g (60%) of l,3-dimethoxy-5-{4-nitrophenylsulphanyl)-benzene as yellow crystals; m.p.: 63-65 '^C. 

[0126] 0.245 g (0.00084 mol) of 1 ,3-dimethoxy-5-(4-nitrophenylsuiphanyl)-ben2ene was dissolved in 20 ml of dichlo- 
. romethane and treated with 0.455 g (0.0018 mol) of meta-chloropeitenzoic acid (70%). The mixture was stin-ed at room 
temperature for 4 hrs. Then, the reaction mixture was extracted with sat. Na2C03 solution and with sat. sodium chloride 
. solution. After drying o/er MgS04, filtration and removal of the solvent there was obtained 0.22 g (81%) of 1 .3<limeth- 

15 oxy-5-(4-nitrophenylsuIphonyl)-benzene as white crystals; m.p, : 1 50-1 52 ''C. 

[0127] 0.22 g^(0.00068 mol) of 1 ,3^imethoxy-5-(4-nitrophenylsuIphonyl)-benzene was suspended in a mixture of 15 
ml of methanotsa^Kl 7.5 ml of water, treated with 0.30 g of iron powder and 0.30 g of NH4CI and heated at reflux for 1 hr. 
: After cooling^tbefm was diluted with 50 ml of methanol, treated in an ultrasound bath for a short time and suction 
, filtered. The f ilte|HTtaterial was washed with a large amount of methanol and the filtrate was concentrated. The residue 

20 was suspendecfcin water and treated in an ultrasound bath. The precipitate which thereby resulted was filtered off under 
suction and dried in a high vacuum. Tho-e was obtained 0.18 g (90%) of 4-(3,5-dimethQxybenzenesulphonyl)-phe- 
nylamine as white crystals; m.p.: 128-1 30'C. ~ ^ 



25 



Example 63 

4-(3.5-DimethQxvben2enesulDhonvlV2-methvlohenvlamine 



[0128] 0.426 g (0.0021 mol) of 3,5-dinriethoxythiophenol potassium salt was dissolved in 7 ml of 1-methyl-2-pyno- 
lidone. treated witii 0.317 g (0.0021 mol) of 5-fluoro-2-nitrotoluene and a spatula tip of Cu powder and stirred at 160*C 

30 for about 5 hrs. Thereafter, the reaction mixture was partitioned in water/diethyl etiier and the organic phase was 
washed with sat. sodium chloride solution and dried over MgS04. After filtration and removal of the solvent the residue 
was chromatographed on silica gel witii etiiyl acetate/hexane 1 :9. There was obtained 0.343 g (55%) of 1-(3,5<jimeth- 
oxyphenylsulphanyl)-3-methyl-4-nitroben2ene as a yellow oil. MS (El): me/e = 305 (C15H15NO4S*). 
[0129] 0.317 g (0.00104 mol) of 1-(3.5-dimetfioxyphenylsulphanyl)-3-methyl-4-nitroben2ene was dissolved in 40 ml 

35 of dichloromethane and t-eated with 0.563 g (0.00228 md) of meta-chloroperbenzoic acid (70%). The mixture was 
stined at room temperature for 1 .5 hrs. Then, tiie reaction mixture was extracted with sat. NaaCOa solution and with sat. 
sodium chloride solution. After drying over MgS04. filtration and removal of the solvent the residue was chromato- 
graphed on silica gel witii ethyl acetate/hexane 1 :4, There was obtained 0.31 g (87%) of 1 -(3.5-dimetiioxyphenylsuIpho- 
nyl)-3-methyl-4^nitrobenzene as yellowish crystals; m.p. : 1 25-1 27 '^C. 

40 [01 30]^ 0.29 g;iQ.000B6 mol) of 1 -(3.5-dimethoxyphenylsulphonyl)-3-methyl-4-nitrobenzene was suspended in a mix- 
ture of 1 0 ml o^thanol and 10 ml of water, treated with 0.30 g of iron powder and 0.30 g of NH4CI and heated at reflux 
^ for 1 .5 hrs. Aft^cooling the mixture was diluted witii So ml of methanol, treated in an ultrasound bath for a short time 
and suction filtered. The filter material was washed with a large amount of metiianol and the filtrate was concentrated. 
The residue was suspended in water and b'eated in an ultrasound bath. The precipitate which ttiereby resulted was fil- 

45 tered off under suction and chromatographed on silica gel with etiiyl acetate/hexane ^ There was obtained 0.246 g 
(92.5%) of 4-(3,5-dimetiioxyben2enesulphonyl)-2-methyl-phenylamine as yellow coloured crystals; m.p. : 121 -123 'C. 

Example 64 

50 f3-BenzenesulDhonvl-5-bro moDhenvl)-mgthvlamine 

[0131 ] 28.40 g (0. 1 3 1 mol) of 3-bromo-5-nitroaniline were dissolved in 250 ml of pyridine and treated witii 30 ml (0.31 7 
mol) of acetic anhydride. The mixture was stirred at room temperature for 18 hrs. and sutjsequently at 40 "C for 2 hrs. 
Then, the residue was digested in water and the precipitate was filtered off. The filter material was rinsed with a large 
55 amount of water and dried at 45 ''C in a high vacuum. There were obtained 31 .0 g (91 .5%) of N-(3-bromo-5-nitrophe- 
nyl)-acetamide as orange-yellow crystals. MS (ISP): me/e = 260. 258 (CsHaBrl^Oa*). 

[0132] 31.0 g (0.1 197 mol) of N-(3-bromo-5-nitrophenyl)-acetamide were cBssolved in 240 ml of cfimethyKormamide 
and added dropwise witiiin 20 min. to a suspension, cooled at 5 ''C, of 5,8 g (0,1325 mol) of NaH (60%) in 120 ml of 
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dimethylfbrmamida Subsequently, the mixture was stirred at room temperature for 1 hr. again cooled to 0-5'*C and 
22,30 ml (0.358 mol) of Mel were added thereto. The mixture was stirred at room temperature for 18 hrs.. then freed 
from solvent and the residue was partitioned in water and dichloromethane. The organic phase was washed with sat. 
sodium chloride solution, dried over MgS04. filtered and concentrated. The residue was chromatographed on silica gel 
5 with ethyl acetate/hexane. There were obtained 29.0 g (88.7%) of N-(3-bromo-5-nitrophenyl)-N-methylacetamide as a 
brown oil, MS (El): me/e=274.272 (CgHgBrNsOs*). 

[0133] 4.5 g (0.0165 md) of N-(3-bromo-5Hiitrophenyl)-N-methylacetamide were dissolved In 75 ml of ethanol. 
treated while cooling with a solution of 15.0 g (0.0665 mol) of SnCla ^HgO in 30 ml of HCI (37%) and stin-ed at room 
temperature for 18 hrs. Then, the solvent was removed, the residue was adjusted to pH 8 with sat. NaHCOa solution. 
10 extracted with etiiyl acetate and sat. sodium chloride solution and the organic phase was dried over MgS04. filtered and 
concentrated. The residue was chromatographed on silica gel with ethyl acetate/hexane 1 :2. 1 :1 and finally 2:1. There 
were obtained 2.35 g (59%) of N-(3-amino-5-bromophenyl)-N-methylacetamide as light brown crystals. MS (El)- 
me/e=244.242 {C9H1 ^ BrNgO*). 

[0134] 0.243 g (0.001 mol) of N-(3-amino-5-bromophenyl)-N-methylacetamide was suspended in 5 ml of water, 
15 treated with 0.2 ml (0.002 mol) of HCI (37%) and cooled to 0 ''C. A solution of 0.069 g (0.001 mol) of NaNOa in 1 ml of 

water was added thereto, the mixture was stin-ed at 0°C for 5 min. and subsequently at room temperature for 10 min. 

and finally treated with a suspension of 0.35 g (0.0025 mol) of thiophenol sodium salt The reaction mixture was treated 

in an ultrasound bath for 10 min. and subsequentiy partitioned in water/ethyl acetate The organic phase was washed 

with sat. sodium chloride sdution, dried over MgS04 filtered and treed from solveht.'The residue was then heated to 
20 1 20-1 30 °0 for 20 mip.. taken up in ethyl acetate and chromatographed on silica gel witii ethyl acetate/hexane 1 :9 and 

1:2. There was obtained 0.085 g (21%) of N-(3-bromo-5i3henylsulphanylphenyl)-N-methylacetamide as a yellow oil 

MS (El): me/e = 337. 335 (CisHuBrNOS*). 

[0135] 0.13 g (0.0004 mol) of N-(3-bromo-5-phenylsulphanylpheny!)-N-methylacetamide was dissolved in 8 ml of 
dichloromethane and treated with 0.21 g (0.0018 mol) of meta-chloroperbenzoic acid (70%). The mixture was stirred at 
25 room temperature for 1 hr. Then, the reaction mixture was extracted with sat. NaaCOa solution and with sat. sodium 
chloride solution. After drying over MgS04. filtration and removal of the solvent the residue was chromatographed on 
silica gel with ethyl acetate/hexane 15 and 1:1. There was obtained 0.105 g (80%) of N-(3-benzenesulphonyi-5- 
bromophenyl)-N-methylacetamide as white crystals; m.p.: 147-148 °C. 

[01 36] 0. 1 0 g (0.000275 mol) of N-(3-benzenesulphonyl-5-bromophenyl)-N-mettiylacetamide was dissolved in a mix- 
30 ture of 5.5 ml of dioxane and 5.5 ml of IN NaOH and heated at reflux for 1 hr. Subsequentiy. the organic solvent was 
distilled off and the residue was made neutral with IN HCI and extracted with ethyl acetate. The organic phase was 
washed witii water and sat. sodium chloride solution, dried over MgS04. filtered and concentrated. The residue was 
chromatographed on silica gel with etiiyl acetate/hexane 1 :2. There was obtained 0.86 g (96%) of (3-benzenesulphonyl- 
5-bromophenyl)-metiiylamine as a pale yellow solid ; m.p. : 1 43- 1 45 •C. 

35 

Example 65 

r3-(4-AmlnQbenzenesulDhonvn-ohenvn-methvlamlne 

40 [01 37] 0.265 g (0.00657 mol) of NaH (60%) was suspended in 1 0 ml of dimettiylformamide and^treated while cooling 
with ice witii a solution of 1.72 g (0.06 mol) of N-[3-(4-nitrophenylsulphanyl)-phenyl]-acetamide:iri:20 ml of dimethyHbr- 
mamide. After a few minutes tiie mixture was left to warm to room temperature and stirred for 1 hr.'Then, 1.1 ml (0.0179 
mol) of Mel were added slowly. The mixture was stirred at room temperature for 18 hrs., ttie solvent was tiiereafter 
removed and the residue was partitioned in water and ethyl acetate. The organic phase was washed witii sat. sodium 

45 chloride solution, dried over MgS04 and concentrated. The residue was chromatographed on silica gel with ethyl ace- 
tate/hexane 1:1. There were obtained 1.51 g (83%) of N-metiiyl-N-[3-(4-nitrophenylsulphanyl)-phenyl]-acetamide as 
yellow CTystals; m.p.: 66-68 **C. 

[0138] 1 .51 g (0.0050 mol) of N-methyl-N-[3-(4-nifrophenylsulphanyl)-phenyl]-acetamide were dissolved in 40 ml of 
dichloromethane and ti^eated with 2.70 g (0.01 1 mol) of meta-chloroperbenzoic acid (70%). The mixture was stirred at 
50 room temperature for 2 hrs. Then, the reaction mixture was extracted witii sat. Na2CQ3 solution and with sat sodium 
chloride solution. After drying over MgS04, filtration and removal of tiie solvent the residue was chromatographed on 
silica gel witti ethyl acetate/hexane 1 :l . There were obtained 1 .50 g (90%) of N-methyl-N-[3-(4-nitrobenzenesulphonyO- 
phenyQ-acetamide as white crystals; m.p.: 194-195 *C. 

[0139] 1 .50 g (0.00448 mol) of N-methyl-N-[3-(4-nitrobenzenesulphonyl)-phenyl]-acetaniide were suspended in 150 
55 ml of etiianol. treated with 0. 1 5 g of Pd/C (1 0%) and stirred in a H2 atmosphere at room temperature under normal pres- 
sure for 2 hrs. Then, the catalyst was filtered off. the filtrate was freed from solvent and the residue was chromato- 
graphed on silica gel witii etiiyl acetate/hexane 2:1. There were obtained 1.19 g (87%) of N-[3-(4-amino- 
benzenesulphonyl)-phenyl]-N-metfiylacetamide as white crystals; m.p.: 178-180 *C. 
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[0140] 1 .19 g (0.0039 mo!) of N-(3-(4-amino-benzenesulphonyl)-phenyl]-N-methyl-acetamide were dissolved in a mix- 
ture of 70 ml of dioxane and 70 ml of IN NaOH and heated at reflux for 5 hrs. Subsequently, the organic solvent was 
distilled off and the residue was made neutral with IN HCI and extracted with ethyl acetate. The organic phase was 
washed with water and sat. sodium chloride solution, dried over MgS04, filtered and concentrated. The residue was 
chromatographed on silica gel with ethyl acetate/hexane 1:1. The solvent was removed from the product-containing 
fractions and the residue was recrystallized from ethyl acetate/ether. There was obtained 0.63 g (62%) of [3-(4-amino- 
benzenesulphonyl)-phenyl]-methylamine as yellow crystals; m.p.: 125-126 

Example 66 

f3-(4-AminobenzenesulDhonvn-5>bromoDhenvn-methvlamine 

[0141] 0.243 g (0.001 mol) of N-(3-amino-5-bromophenyl)-N-methylacetamide was suspended in 5 ml of water, 
treated with 0.2 ml (0.002 mol) of HCI (37%) and cooled to 0*C. A solution of 0.069 g (0.001 mol) of NaN02 1 f"' of 
water was added thereto, the mixture was stin-ed at 0 •C for 5 min. and subsequently at room temperature for 10 min. 
and finally treated with a solution of 0.25 g (0.001 5 mol) of benzenesulphinic acid sodium salt in 5 ml of water. The reac- 
, .tion mixture .v^fi^reated in an ultrasound bath -for 10 min. and subsequently partitioned in-water/ethyl acetate. The 
organic phase^s washed with sat. sodium chloride solution, dried over MgS04. filtered and freed from solvent. The 
residue was chrpniatographed on silica gel with 1% MeOH in dichloromethane. There was obtained 0.23 g (58%) of N- 
[3-[2-(phenylsuIphonyl)-diazenyl]-5-bromophenyl]-N-methytacetamide as a brown oil. MS (ISN): me/e = 456. 454 
(Ci5Hi4BrN303S + NaOAc). 

[0142] 0.22 g (0.00055 mol) of N-[3-[2-(phenylsuIphonyl)<liaizehyQ-5-brombpihMyl]-N-^^^ was dis- 

solved in 15 ml of dimethyl suljDhoxIde, treated with 0.185 g (0.000825 mol) of 4-nitrothlophenol potassium salt and 
stirred at 40*C for 1 8 hrs. The reaction mixture was poured into 300 mi of water, extracted with diethyl ether, the organic 
phase was washed with water and sat. sodium chloride solution, dried over MgS04. filtered and the filtrate was freed 
from solvent. The residue was chromatographed on silica gel with 1% MeOH in dichloromethane. There was obtained 
0.217 g (100%) of N-[3-bromo-5-(4-nitrophenylsulphanyl)-phenyll-N-methylacetamide as a yellow oil. MS (El): me/e = 
382, 380 (CisHiaBrNgOaS*). 

[0143] 0.064 g (0.00016 moQ of N-[3-bromo-5-(4-nitrophenylsulphanyl) -phenyl] -N-methylacetamide was dissolved in 
20 ml of dichloromethane and treated with 0.09 g (0.00035 mol) of meta-chloroperbenzoic acid (70%). The mixture was 
stin-ed at room temperature for 3 hrs. Then, the reaction mixture was extracted with sat. NaaCOa solution and with sat. 
sodium chloride solution. After drying over MgS04. filtration and removal of the solvent the residue was chromato- 
graphed on silica gel with ethyl acetate/hexane 1:1. There was obtained 0.04 g (61%) of N-[3-bromo-5-(4-nltrobenze- 
nesulphonyl)-phenyl]-N-methylacetamide as an amorphous, colourless solid. MS (El): me/e = 414 412 
(CisHiaBrNaOsS*). 

[0144] 0.04 g (0.00009 mol) of N-[3-bromo-5-(4-n itrobenzenesulphony I) -phenyl] -N-methylacetamide wasdissolved in 
5 ml of ethanol. treated while cooling with a solution of 0.085 g (0.00045 mol) of SnCl2.2H20 in 0.34 ml of HCI (37%) 
and stirred at rpom temperature for 1 8 hrs. Then, the solvent was removed and the residue was adjusted to pH 8 with 
sat. NaHCOa sgkjtion. The aqueous phase was extracted with ethyl acetate and the organic phase was washed with 
sat. sodium chloride solution, dried over MgS04. filtered and freed from solvent. There was obtained 0.021 g (61%) of 
N-[3-bromo-5-^minol:)enzenesulphonyl)-phenyl]-N-methylacetamide as a light yellow oil. MS (ISN): me/e » 443, 441 
(Ci5Hi5BrN20^.+.NaOAc). 

[0J45] 0.021 g (0.000054 mol) of N-[3-bromo-5-(4-aminobenzenesulphonyl)-phenyl]-N-methylacetamide was cfis- 
solved in a mixture of 10 ml of dioxane and 10 ml of IN NaOH and heated at reflux for 2 hrs. Subsequently, the organic 
solvent was distilled off and the residue was made neutral with 1 N HCI and extracted with ethyl acetate. The organic 
phase was washed with water and sat. sodium chloride solution, dried over MgS04. f Btered and concentrated. The res- 
idue was chromatographed on silica gel with ethyl acetate/hexane 1 :2. There was obtained 0.01 g (54%) of [3-(4-ami- 
nobenzenesulphonyl)-5-bronfK)phenyl]-methylamine as yellow aystals. MS (ISP): me/e = 343. 341 (Ci3Hi4BrN202S*). 

Example 67 

r3-f4-AminoDh6nylsulphonvl)-5-bromQ phenYq-dimethylamine 

[0146] 0.79 g (0.002 mol) of N-[3-bromo-5-(4-nrtrophenylsulphanyl)-phenyl]-N-methylacetamide was dissolved in a 
mixture of 10 ml of dioxane and 10 ml of 1 N NaOH and heated at reflux for 2 hra Subsequently, the organic solvent was 
distilled off and the residue was made neutral with 1N HCI and extracted with ethyl acetate. The organic phase was 
washed with water and sat. sodium chloride solution, dried over MgS04^ filtered, concentrated and dried. There was 
obtained 0.723 g (100%) of [3-bromo-5-(4-nitrophenylsulphanyl)-phenyl]-methylamine as red aystals: m.p.: 96-98 **C. 
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[0147] 0.34 g (0.001 mol) of [3-bromo-5-(4-nltrophenylsulphanyl)-phenyi]-methylamine was dissolved in 10 ml of ace- 
tonitrile. treated with 1.52 ml (0.020 mol) of formaldehyde. 0.74 g (0.010 mol) of NaBHaCN and 1.76 ml of acetic acid 
and stirred at room temperature for 1 hr. Thereafter, the solvent was removed, the residue was partitioned in ethyl ace- 
tate/water and the organic phase was washed with sat. sodium chloride solution, dried over MgS04. fiHered and con- 

5 centrated. The residue was chromatographed on silica gel with ethyl acetate/hexane 1:19. There was obtained 0.35 g 
(99%) of [3-bromo-5-(4-nitro-phenylsu^3hanyl)-phenyl]-dimethyiamine as yellow crystals; m.p.: 1 02-104 °C. 
[01481 0.33 g (0.00093 mol) of [3-bromo-5-(4-nitro-phenylsulphanyl)-phenyl]-dimethylamine was dissolved in 35 ml of 
dichloromethane and treated with 1 .1 g (0.0041 mol) of meta-chloroperbenzoic acid (70%). The mixture was stirred at 
room temperature for 4 hrs. Then, the reaction mixture was extracted with sat NagCOa solution and with sat. sodium 

10 chloride solution. After drying over MgS04. filtration and removal of the solvent the residue was chromatographed on 
silica gel with ethyl acetate/hexane 1:9. There was obtained 0.06 g (17%) of [3-bromo-5-(4-nitrobenzenesulphonyl)- 
phenyQ-dimelhylamine as yellow crystals; m.p. : 1 66-1 68 ''C. 

10149] 0.04 g (0.0001 mol) of [3-bromo-5-(4-nitroben2enesulphonyl)-phenyl]-dimethylamine was dissolved in a mix- 
ture of 5 ml of MeOH and 5 ml of dioxane. treated with 0.04 g of iron powder and a solution of 0.04 g of NH4CI in 1 0 ml 

15 of water and heated at reflux for 1 .5 hrs. Thereafter, the solvents were removed and the residue was treated three times 
with a 1:1 mixture of MeOH and dichloromethane. with the suspension being suction filtered each time and the filter 
cake being digested in the solvent mixture. The combined filtrates were concentrated and the residue was chromato- 
graphed on silica gei with ethyl acetate/hexane 1 5. There was obtained 0:036 g (97:5%) of 3-(4-amino-phenylsulpho- 
nyl)-5-bromophenyl]-dimethylamine as white crystals; m,p.: 205-207 •C. 

20 . 

Example 68 

r3-(4-Aminobenzolsulp honvl)-5-brQmoDhenvr[-ethvlmethvlaminQ 

25 [0150] 0.34 g (0.001 mol) of [3-bromo-5-(4-nitrophenylsulphanyl)-phenyl]-methylamine was dissolved in 10 ml of ace- ^ 
tonitrile/^treated with 1 .4 ml (0.025 mol) of acetaWehyde. 0.74 g (0.010 mol) of NaBHgCN and 1 .76 ml of acetic add and 
stin'ed at room temperature for 1 hr. Thereafter, the solvent was removed, the residue was partitioned in ethyl ace- 
tateAwater and the organic phase was washed with sat. sodium chloride solution, dried over MgS04. filtered and con- 
centrated. The residue was chromatographed on silica gel with ethyl acetate/hexane 1 :19. There was obtained 0.33 g 

30 (93%) of [3-bromo-5-(4-nitro-phenylsulphanyl)-phenyl]-ethylmethylamine as an orange-red oil. MS (El)- me/e « 368 
366(Ci5Hi5BrN202S*). 

[0151] 0.33 g (0.00091 mol) of I3-brom6-5-(4-nitro-phenylsulphanyl)-phenyl]-ethy(methylamine was dissolved in 35 
ml of dichloromethane and treated with 0.49 g (0.002 mol) of meta-chloroperbenzoic acid (70%). The mixture was 
stin-ed at room temperature for 2 hrs. Then, the reaction mixture was extracted with sat. Na2C03 and with sat. sodium 

35 chloride solution. After drying over MgS04. f fltration and removal of the solvent there was obtained 0.47 g of a brownish 
amorphous residue (mixture of sulphone and sulphone N-oxide). which was used directly in the next step. 
[0152] 0.47 g of the amorphous residue from the previous step was dissolved in a mixture of 7 ml of dioxane and 7 
ml of methanol, treated with 0.47 g of iron powder and a solution of 0.47 g of NH4CI in 1 2 ml of water and boiled at reflux 
for 1 .5 hrs. Thereafter, the solvents were removed and the residue was treated three times with a 1 A mixture of MeOH 

40 and dichloromethane. with the suspension being suction filtered each time and the filter cake being digested in the sol- 
vent mixture. The combined filtrates were concentrated and the residue was chromatographed on silica gei with ethyl 
acetate/hexane 1:4 and subsequently 1:3. There was obtained 0.061 g (18.4%) of [3-(4-amino-phenylsulphonyl)-5- 
bromophenyl]-ethylmethylamine as orange coloured crystals; m.p.: 162-164 *C. 

45 Example 69 

4-f4-AmlnobenzenesulDhQnvt^6-brQmopvridin6-2-caffeQnitriiA 

[01 53] 0.44 g (0.002 mol) of 2-bromo-6-methyl-4-nitropyridlne was dissolved in 2.2 ml of cone, sulphuric acid, treated 
50 With 0.84 g (0.0084 mol) of CrO^ and stinred at room temperature for 18 hrs. Then, the mixture was poured on to ice- 
water and the precipitate which thereby separated was filtered off under suction, washed with a large amount of water 
and dried In a high vacuum. There was obtained 0.35 g (70%) of 6-bromo-4-nltro-pyridine-2.carboxylic add as beige 

crystals; m.p. : 1 72-1 73 **C. 

[01 54] 1 .3 g (0.00526 mol) of 6-bromo-4-ni1ropyridine-2-carboxylic acid were dissolved in 1 0 ml of dimethylformamide, 
55 treated at 5*»C with 0.94 g (0.0058 mol) of 1 ,1 -carbonyldiimidazole and subsequently stirred at room temperature for 3 
hrs. Then, 40 ml of 25% NH4OH in water was added thereto and the mixture was stirred at room ten^erature for 1 hr. 
The reaction mixture was partitioned in water and dichloromethane and the organic phase was washed with water and 
sat. sodium chloride solution, dried over MgS04 and concentrated. The residue was chromatographed on silica gel with 



33 



BNSOOCID: <EP_09303Q2A2J^ 



EP0 930 302 A2 



ethyl acetate/hexane 1:1. There were obtained 1 . 1 g (85%) of 6-bromo-4-nitropyridine-2-cait>oxamide as white crystals; 
m.p.: 179-180 **C. 

[0155] 0.25 g (0.001 mol) of 6-bromo-4-nrtropyridine-2-carbaxamide was dissolved in 5 ml of dimethylformamide. 
treated with 0. 1 9 g (0.001 mol) of 4-nitrothiophenol potassium salt and stin-ed at room temperature for 1 8 hrs. The reac- 
5 tion mixture was partitioned in water and ethyl acetate and the organic ph^e was washed with water and sat. sodium 
chloride solution, dried over MgS04 and concentrated in a vaccum. The residue was chromatographed on silica gel with 
ethyl acetate/hexane 1 :1 . There was obtained 0.31 g (86%) of 6-bromo-4-(4-nitrophenylsulphanyl)-pyridine-2-cart5oxa- 
mlde as yellowish crystals: m.p. : 1 92-1 94 ""G (dec.). 

[0156] 0.28 g (0.0008 mol) of 6-bromo-4-(4-nitrophenylsulphanyi)-pyridine-2-cart>oxamide was dissolved in 35 ml of 

w dichloromethane and treated with 1 .3 g (0.0053 mol) of meta-chloroperbenzoic acid (70%). The mixture was stirred at 
room temperature for 2 hrs. Then, it was taken up in sat. Na2C03 solution and the organic phase was washed with 
water and sat. sodium chloride solution, dried over MgS04, filtered and the filtrate was concentrated. The residue was 
chromatographed on silica gel with ethyl acetate/hexane 1:1. There was obtained 0.29 g (94%) of 6-bromo-4-(4- 
nitrobensenesulphonyl)-pyridine-2-cartx)xamide as white crystals; m.p.: 246-248 (dec.). 

IS [0157] 1 .76 g (0.0044 mol) of 6-bromo-4-(4-nitrobenzenesuIphonyl)-pyridine-2-cart>oxamide were suspended in 1 1 
ml of dioxane/THF 1 :1 , treated with 1 .34 ml (0.0096 mol) of triethylamine and cooled to 0 *»C. 0.69 ml (0.00496 mol) of 
trifluoroacetic anhydride was slowly added dropwise to this suspension and the; mixture was left to warm to room tem- 
perature and stined for 1 hr. The reaction mixture was partitioned in ethyl acetate and water and the organic phase was 
washed with water and sat. sodium chloride solution, dried over MgS04, filtered and the filtrate was concentrated. The 

20 residue was chromatographed on silica gel with ethyl acetate/hexane 1:4. There were obtained 1.40 g (87%) of 6- 
t)romo-4-(4-nitrobenzenesuIphonyl)-pyridine-2-carl>onitrile as yellowish crystals; m.p.: 158-160 'C. 
[0158] o:i84~g (0.0005 rribl) of 6-bromo-4-(4-nitrobenzenesulphonyO-pyridine-2-carbonltril^ dissolved In 10 ml of 
methanol/dloxane, treated with 0.37 g of iron powder and a solution of 0.37 g of NH4CI in 10 ml of water and boiled at 
reflux for 2 hrs. Then, the reaction mixture was filtered and the filter cake was rinsed with methanol and ethyl acetate. 

25 The filtrate was concentrated and the residue was dissolved in etiiyl acetate, washed with sat. NaHCOa solution, water 
and sat. sodium chloride solution, dried over MgS04, filtered and concentrated. The residue was chromatographed on 
silica gel with ethyl acetate/hexane 1 :4. There was obtained 0. 1 3 g (75%) of 4-(4-aminobenzenesulphonyl)-6-bromopy- 
rldine-2-cartx)nitrite as yellow crystals; m.p.: 186-188 ""C. 
[01 59] The invention is further illustrated in the following example 

30 



Tablet Formulation (Wet Granulation) 



Item 


Ingredients 


mg/tablet 


1. 


Compound of formula 1 


5 


25 


100 


500 


2. 


Lactose Anhydrous OTG 


125 


105 


30 


150 


3. 


Sta-Rx 1500 


6 


6 


6 


30 


4. 


Microaystalline Cellulose 


30 


30 


30 


150 


5. 


Magnesium Stearate 


1 


1 


1 


1 




Total 


16Z 


IfiZ 


IfiZ 


831 



4S ManufiacturinQ Procedure 
[0160] 

1 . Mix items 1 , 2. 3 and 4 and granulate with purified water. 
50 2. Dry the granulation at 50 ^^C. 

3. Pass the granulation through suitable milling equipment. 

4. Add item 5 and mix for three minutes; compress on a suitable press. 

Claims 

55 

1 . Compourxis of the general formula 
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10 



15 



20 



25 




wherein 

is hydrogen; 

is hydrogen, trifluoromethyl or lower alkyi; • " 

R^ is hydrogen or amino; or 

R^ and r2 or R^ and R^ taken together are -CH=CH-CH=CH-; 
Z is pyrlmldin-4-yl, pyrldin-4-yl, pyridin-2-yl or phenyl; 

R"*' are each Independently hydrogen, lower alkyl. trifluoromethyl. halogen, lower alkoxy 

nitrilo, amino, lower alkyl-amino, di-lower alkyi-amino. piperaziny)» morpholinyl, pyrrolidi- 
nyl. vinyl, C3-C6 cycloalkyi, C3-C6 cycloalkenyl, t-buthylethrnyl. hydroxyalkylethlnyl. phe- 
nylethlnyl, naphthyl. thiophenyl, or phenyl, which may be substituted by halogen, lower 
alkoxy. lower alkyl, trifluoromethyl or nitro. or a group -NH(CH2)nNR^R^ 
N(CH3)(CH2)nNRSR7. NH{CH2)n-morpholin-4.yl or -NH(CH2)nOH: 
30 n is 2-4 

R^ and R^ are each Independently hydrogen or lower alkyl, 

with the proviso, that 

when Z is pyrimidin-4-yl, R^ is different from R^ 

- when Z is pyridin-2-yl. R^ is not lower alkyl and 

- when Z is phenyl, R^ and one of R^-R^ are different from hydrogen, 
and to their pharmaceutically acceptable salts. 

2. A compound as claimed in daim 1 of formula 

40 



45 



50 




55 



I-a 
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wherein R^-R^ have the significances given In claim 1 with the proviso that R"* is different frorh R^. 

3. A conipound according to daim 2 which is 

s [4-(4-aminobenzenesulphonyl)-6-bromopyrimidine-2-yl]-methylamine. 

4. A compound as claimed in claim 1 of formula 

10 



IS 



20 



25 



30 




I-b 



wherein R^-R^ have the significances given in claim 1 . 
5. A compound according to claim 4 which is 



[4-(4-amino-benzenesuIphonyl)-6-bromopyridine*2-yl)-methylamine, 
[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-dimethylamine, 
4-(2-chloro-6-pyrrolidine-1-yl-pyrldine-4-sulfonyl)-phenylamine. 
4-(2-bromo-6-pyrrolidine- 1 -yl-py ridine-4-su!phonyl)-phenylamine, 

^5 4-(2-iodo-6-pyrrolidlne-1-yl-pyridine-4-sulphonyl)-phenylamine. 

4-(2-bromo-6-pipera2in-1 -yli3yridine-4-suiphonyl)-phenylamine, 
4-(2i3henyl-6-pyrrolidine-l-yl-pyridine-4-sulphonyl)-phenylamine. 
N-[4-(4-amino-benzenesulfbnyl)-6-broniopyridine-2-yi]-N\N*<limethylethan0.2<ii 
N-[4-(4Taminobenzenesuiphonyl)-645romopyridine-2-yn-N.N\N'-trimethylethan-1.2<liamin 

40 N-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-N\N'Kjimethylpropane-1.3-diamin 
N-[4-{4-amino-benzenesuIphonyl)-64)romopyridine-2-yn-N\N'<llethylpropane-1.3-diamine^ 
N1 -[4-{4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-butan-1 ,4<Jiamine and 
1-[6-bromo-4-(3-trifluoromethyl-benzenesulphonyl)-pyridine-2-yl]piperazin diamine. 

45 6. A compound as claimed in claim 1 of formula 



50 



55 
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r3 



10 




wherein R^-R^ have the significances given in daim 1 with the proviso that R^ is not lower alkyi, 

7. A compound according to claim 6 which is 

[2-(4-aminobenzenesulphonyl)-6-bromcpyridin-4-yl]-methylamine. 

8. A compound as claimed in daim 1 of formula 



30 



35 



40 




I'd 



wherein R^-R^ have the significances given in claim 1 with the proviso that R'' and one of R^-R^ are different 
from hydrogen. 

so 

9. A compound according to claim 8 which is 

4-(3.5-dimethoxy-benzenesulphonyl)-phenylamine, 
[3-(4-amino-benzenesulphonyl)-5-brombphenylJ-methyIamine. 
S5 [3-(4-amino-phenylsulphonyf)-5-bromophenyl]-dimethylamine 

(3-(4-amino-benzenesulphonyl)-5-bromophenyl]-ethylmethylamine, 
4-[3,5-dimethoxybenzenesu!phonyl)-2-methylpheny1amine, 

N-[3-{4-amino-benzenesulphonyl)-5-bromophenyl]-N*-methylpropane-1 .3<iiamine and 



37 

BMSDOaO: '<EP_0930302Ae_L> 



EP 0 930 302 A2 

3-[3-(4-amino-benzenesulphonyl)-&bromophenylamino]-propan-1-ol. 

1 0- A medicam&it containing a compound according to any one of claims 1 -9 and a therapeutically inert earner. 

5 1 1 . A medicament in accordance with claim 1 0. based on a compound of foVmula I according to claims 1 -9 and its phar- 
maceuticaily acceptable acid addition salts useful against phychoses. schizophrenia, manic depressions, depres- 
sions, neurological disorders, memory disorders. Parkinson's disease, amyotrophic lateral sclerosis. Alzheimer's 
disease and Huntington's disease 

10 12. A process for the manufacture of conrpounds according to any one of claims 1-9, which process corrqjrises 

a) converting a corresponding nitro compound into an amino compound of formula I. or 

b) oxydizing the sulfenyl group in a compound of formula 

IS 



20 



25 



30 



35 



40 



45 



50 



55 




Into a suHbnyt group, 

wherein R^-P^ and Z have the significances given above, or 
c) reacting a compound of formula 




r4~X 
III 



Wherein R^-R^ have the significances given above, Z is pyridyl or pyrimldyl and X is halogen or nitro, 
with a compound of formula 

HNR*R" 

wherein R* and R" each independently are hydrogen, lower alkyl. -(CH2)nNR^R^, -(CH2)n-morphofin-4-yl 
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or (CH2)nOH. or R'. R" taken together with the N-atom to which they are attached are -(CH2)2N(CH2)2. - 
(CH2)20(CH2)2- or -(CH2)4- to a compound of formula I. wherein R^ is amino, lower alkyl-amino, di-lower 
alkyl-amino. piperazinyl. morpholinyl. pyrrolidinyl. -NH(CH2)nNR^R^. -N(CH3)(CH2)nNR®R^. -NH(CH2)n- 
morpholin-4-yl or -NH(CH2)nOH. n is 2-4 and R? and are hydrogen or lower alkyl. 

or 

d) alkylating a corresponding amino group of a compound of formula I into a lower alkyl-amino group or a di- 
lower alkyl-amino group, or 

e) cleaving off an amino protecting group in a compound of formula 



75 



20 




IV 



wherein R^-R"*, Z and R' have the significances given above, and P is an amino protecting group, or 

f) modifying the substituents R^ and/or R^ within the definition given above and, 

if desired, converting a compound of formula I into a pharmaceutically acceptable salt. 

1 3. Compounds according to any one of clainns 1 -9. Insofiar they are manufactured according to the process defined In 
claim 12 or a process equivalent thereto. 

14. Compounds according to any one of claims 1-9. as well as pharmaceutically acceptable salts thereof for use as 
therapeutically active substances. 

15. The use of compounds according to any one of claims 1-9 for the treatment or prevention of phychoses, schizo- 
phrenia, manic depressions, depressions, neurological disorders, memory disorders, Parkinson's disease, amyo- 
trophic lateral sclerose, Alzheimer's disease and Huntington's disease, and. respectively, for the production of 
corresponding medicaments. 

16. The use of compounds of formula 
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r3 




wherein 



IS hydrogen; 

— jg hydrogen, trifluoromethyl or lower alkyl; 

is hydrogen or amino; or 
R^ and R^ or R^ and R^ taken together are -CH=CH-CH=CH-: 
Z is pyrimidin-4-yl, pyridin-4-yl, pyridin-2-yl or phenyl; 

R^' r5 are each independently hydrogen, lower alkyl, trifluoromethyl, halogen, lower alkoxy, 



nitriio, amino, lower alkyhamino, di-lower alkyi-amino, piperazinyl, morpholinyl, pyrrolidi* 
nyl. vinyl, Cz-Cq cycloalkyl. C3-C6 cycloalkenyl. t-buthylethiny1. hydroxyalkylethinyl. phe- 
nylethinyl, naphthyl, thiophenyl, or phenyl, which may be substituted by halogen, lower 
alkoxy, lower alkyl. trifluoromethyl or nitro, or a group -NH{CH2)nNR®R^, - 
N(CH3)(CH2)nNR^R^. -NH(CH2)n-morpholin-4-yl or -NH(CH2)nOH; 
n is 2-4 

R® and R^ are each independently hydrogen or lower alkyl. 

and their pharmaceutically acceptable salts for the treatment or prevention of phychoses, 
schizophrenia, manic depressions, depressions, neurological disorders, memory disor- 
ders. Parkinson's disease, amyotrophic lateral sclerosis. Alzheimer's disease and Hunt- 
ington's disease, and. respectively, for the production of corresponding medicaments. 
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